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RELATIONS OF THE AMERICAN ASSO- 
CIATION TO THE NATIONAL 
ACADEMY? 


THE advancement of science, for which both the 
National Academy and the American Association 
stands, has, in the last century, come to represent a 
great profession of many branches. The number of 
professional scientists has increased very remarkably 
in the last half-century in our country, and it con- 
tinues to increase at an accelerated rate. Science is 
becoming recognized as one of the important profes- 
sions. A young man may now look forward with 
assurance to a professional career in science. 

The new science profession embraces both research 
and teaching, the securing of new knowledge and the 
distribution of knowledge that has already been 
secured. The two are obviously closely allied, but 
they represent different aspects of the advancement 
of science, both of which are necessary. Scientific 
research includes investigations of both the “pure” 
and the “applied” kinds and these also represent 
different aspects of the same general endeavor, 


although they are not readily separated when one 


attempts a categorical classification. And science 
teaching embraces many kinds of work; from elemen- 
tary instruction to the guidance of candidates for 
the doctor’s degree of a university, from special con- 
sultation to the giving of publie lectures, from the 
writing of popular stories on science subjects to the 
preparation and editing of technical contributions in 
the several special branches. 

Coordinate with the development of this complex 
professional field has developed an increasing need 
for the organization of scientists, which has been met 
by the formation of many special societies, each aim- 
ing to hasten the advance of science along a particular 
line or group of related lines. These are devoted to 
the advancement of the sciences rather than to the 
advancement of science. Their journals and their 
meetings are of and for specialists. 

Before the advent of these societies mathematics 
and the natural sciences had their general organiza- 
tions in the National Academy, the American Asso- 
ciation, the American Philosophical Society, the 
American Academy and a number of state academies. 
Their meetings tended to bring together specialists 


1 Address given at the dinner of the National Academy 
of Sciences, at Urbana, Ill., October 19, 1927. 
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in widely different fields and their publications aimed 
to present scientific advance in the several branches 
of research without too much classification into spe- 
cialized groups. In their later development these 
organizations have maintained themselves and some 
of them have retained great prestige and importance, 
but the growth of so many special societies, with their 
journals and their meetings and their dues, has un- 
doubtedly detracted from the generalizing influence of 
the broader organizations. 

In recent decades it has been realized and remarked 
by many minds that the unquestionably great gain 
to science that has resulted from the formation and 
activities of the special societies has not been secured 
without considerable and serious losses in the realm 
of scientific synthesis, in the broad appreciation of 
knowledge as a whole. I touch here on the frequently 
discussed problem of over-specialization in individual 
intellectual workers, which is reflected in our organi- 
zations. Modern specialization in science tends to 
promote remarkable ignorance and even intolerance 
in regard to fields not closely related to the one spe- 
cialized in. I am reminded of a brilliant schoolmate 
of mine who did not care even to dip into the writings 
of Thomas Carlyle because he had not yet read all of 
what Charles Darwin had written. I am also re- 
minded of a pungent remark once made to me by a 
Russian agricultural scientist trained under the im- 
perial régime. “The staff members of your American 
bureaus and stations for agricultural research,’ he 
said, “are mainly uneducated experts.” It has been 
very aptly said that “a specialist is a man who knows 
more and more about less and less.” 

Under the analytical influence, the American Asso- 
ciation became subdivided into sections similar to 
those of the National Academy. Under the synthetic 
influence, as the special societies came forward, an 
arrangement was perfected by which, as affiliated 
organizations, they take part officially in directing the 
affairs of the association. 

A further movement toward the interchange of 
ideas between different groups of specialists was in- 
augurated just before and during the Great War. 
Through cooperation of the National Academy and 
the American Association were organized the begin- 
nings of the National Research Council, which has 
subsequently developed so satisfactorily and fruit- 
fully under the leadership and sponsorship of this 
academy. 

The association tries to further the interchange of 
ideas among scientists working on apparently diver- 
gent lines and it enjoys the cordial cooperation of 
the National Research Council. Wherever it has 
been in a position to do so the association has been 
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glad to aid in work undertaken by the coungi 
must add, however, that my Washington office 
fear, thus far received more help from Dr, Kellogy 
. \ 

office than his has received from mine. It is g ples 

sure to acknowledge at this time many valuable ai 
that have been had by the association from the p, 
search Council. 

Toward a further broadening of scientific Special. 
zation, if you will permit me to employ such a 
expression, we may work, I think, in about six gener 
ways: (1) by bringing together scientists from (jj 
ferent fields of science, as in committees of varioy 
kinds that may inaugurate and direct large mow 
ments and cooperative research projects, (2) by a. 
ranging and maintaining general-science publication; 
for scientists, (3) by arranging scientific meeting 
for all kinds of scientists and others interested j, 
science, (4) by encouraging an esprit du corps among 
scientific workers in general, (5) by undertaking to 
secure such modifications of the methods of sehoy| 
and college education and university training as may 
be promising and feasible, and (6) by aiding anj 
encouraging the publication of popular but truthfy 
accounts of scientific knowledge. All these lines of 
work are represented in projects that are engaging 
the attention of the National Academy and the asw. 
ciation. The first is exemplified in the scientific divi- 
sions of the Research Council and in the sections of 
the association, in their efforts to maintain a sort of 
perpetual exchange among the different special socie. 
ties and among different groups of research workers 
as well as among the individuals of each group. 


has I 


An excellent example of a general-science publica- 
tion calculated to encourage individual cooperation 
and to promote broader appreciation, is the American 
Association’s official journal, Science. Throughout 
a third of a century, under the far-seeing and efficient 
guidance of Dr. Cattell, Scrence has added its inere- 
ment of broadening influence week by week. It has 
played an important part in gaining and maintain- 
ing the membership of the association and one of the 
most tangible of the association’s accomplishments 1s 
the arrangement by which this journal has so long 
been its official organ. As you all rnow, the present 
owner has generously made an agreement with the 
association by which the journal will eventually be- 
come the property of the organization. You are 
familiar with the Proceedings of the National Acad- 
emy, which aims to secure wide circulation of original 
announcements of the results of American research 
among investigators in all branches of science. The 
publieations of the National Research Council are 
also to be mentioned here with great appreciation. 

The scientific meetings of the academy bring to 
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gether many kinds of scientific workers and have 
always tended toward the end we are here consider- 
ing. In a broader way the annual meetings of the 
association contribute in the same direction. By com- 
pining its meetings with those of many of the special 
societies the American Association has brought to- 
gether probably the largest gatherings of all kinds of 
scientists that have ever occurred. The salutary in- 
fuence of these conventions, where workers in widely 
different fields have opportunity to become mutually 
acquainted, ean not, I think, be overestimated. 

With their continued increase in size and complex- 
ity the annual meetings of the American Association 
ma becoming a serious financial problem. Locally 
raised funds are generally very inadequate and dues 
and registration fees are purposely kept as low as 
possible. The association very much needs a sub- 
stantial endowment for the holding of the annual 
meetings, which are surely almost a national necessity 


' now and which ean not be expected to be self-support- 


ing. I should like here to make a personal suggestion 
that the National Academy might perhaps be inter- 
ested to aid in finding means by which the effective- 
ness of these annual conventions may not be curtailed 
through too great economy. 

Through the democratic nature of its organization 
and through the publication of its official journal the 
American Association cultivates the feeling among all 
of us scientific workers that we all belong together, 
no matter how wide may be the apparent separation 
of the seientifie details with which we deal individu- 
ally. We are now a happy family of nearly 15,000 
members. In this part of our endeavor to bring 
science home to the scientists the National Research 
Council is also actively engaged. 

The very fundamental project of improving the 
education of those who are soon to be the future 
scientists and appreciators of science is of course 
primarily the coneern of the Education Section of 
the association. With that section are affiliated sev- 
eral societies, including the National Education Asso- 
ciation. Other sections deal with the same project. 
A special committee of the American Association as 
a whole, on the place of science in education, is mak- 
ing a special study of present trends in this very 
important branch of scientific work, for the science 
of the future will depend on the edueation of the 
present. The National Research Council has also 


taken a prominent part in this line of work. 

The general education of the public at large, in 
scientific matters, and the cultivation of publie appre- 
ciation of what professional workers in science are 
trying to accomplish are being carried on especially 
by Science Service, for the guidance of which the 
National Academy, the National Research Council 
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and the American Association are jointly responsible. 
An important feature of recent annual meetings of 
the association is a well organized news service, which 
aids the representatives of the press and other non- 
technical writers to secure information about the 
papers presented at the meeting and to make personal 
contacts with the scientists. 

I have tried to bring before you some of the main 
ways in which an important present trend of the best 
scientific thought is being jointly supported by the 
National Academy and the American Association. 
The two organizations cooperate in many other ways 
and we hope that new ways may be developed from 
time to time. The select nature of the academy and 
its consequent reliability and prestige make it logically 
the upper house in the parliament of American 
science workers, as Cattell has remarked, while the 
democracy of the association and the fact that most 
young scientists, as well as those of riper experience, 
are enrolled as members and are actively interested 
in its work, make it logically the lower house. 

Burton E. Livineston 





THE ACTIVITY OF NERVE’ 


Untit the nineteenth century practically all hy- 
potheses as to the nature of conduction assigned to 
the nerve fiber a passive role. Energy or substance 
entered at one end and was carried to the other, where 
it produced its effect. In the middle of the eighteen 
hundreds the production of an electric change by 
nerve during activity was discovered; and later were 
found, first, the existence of a refractory phase for a 
few thousandths of a second after an impulse had 
passed during which a nerve could not transmit a 
second impulse, and, second, the independence of the 
intensity of the effect produced from the intensity of 
stimulus applied. These facts indicated the active 
participation of the nerve fiber in carrying the im- 
pulse. In the early years of this century it was 
further found that a nerve slowly lost its conductivity 
under conditions of asphyxia and recovered with 
oxygen, suggesting an oxidative basis for this activ- 
ity. Attempts to follow the respiration of nerve were 
partly successful, but careful experiments failed to 
demonstrate the production of heat (which must ac- 
company oxidations) during nervous activity, so the 
interpretation of chemical findings was rendered very 
uncertain. 

The series of researches to be deseribed,? carried out 
in the laboratories of Professors Hill and Meyerhof, 


1Summary of a lecture delivered at the Biochemical 
Laboratory, Cambridge University, August 2, 1927. 

2See R. W. Gerard, Am. Jour. Physiol., LX XXII, 381, 
1927, for further details and literature. 
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began with a redetermination of the heat production 
of nerve. Isolated frog sciatics were arranged for 
stimulation at the upper end, the lower halves resting 
on a thermopile so wound as to bring several hundred 
insulated constantan-silver junctions against the 
nerve. Although the thermopile sensitivity under 
these conditions was about 2,000 microvolts per 
ealorie liberated, tetanization of the nerves for ten 
seconds at 280 shocks per second gave only about one 
tenth of a microvolt. Through the thermopile and 
galvanometer resistances currents of about 10-?° amp. 
would result, which are much too small for even high 
sensitivity galvanometers. A successful means of 
amplification was found; the thermopile current 
passed through a sensitive moving coil galvanometer, 
the mirror of which reflected a strong vertical beam 
of light. At rest this fell half way across the slit of 
a radiation thermopile, setting up a constant poten- 
tial and current through a second sensitive moving 
magnet galvanometer connected with it. Movements 
of the first instrument of a small fraction of a milli- 
meter allowed more or less of the reflected light and 
heat to reach the thermopile and, by varying the 
potential this produced, gave large deflections of the 
second galvanometer. The sensitivity of the whole 
system was 2x10-!? amp.=1 mm. deflection at 1 
meter, and tetanizing the nerves gave deflections of 
about 200 mms. For purposes of calibration a known 
amount of heat could be produced in the nerves by 
passing an alternating current, too weak to stimulate, 
through their length. 

It was soon found that the deflection during tetan- 
ization at 280 shocks per second at 15° C. corre- 
sponded to a liberation of 7.6 x10-* cal. per grm. per 
sec. The deflection, however, fell very slowly, requir- 
ing ten minutes after stimulation was stopped to 
return to zero, whereas a current heat deflection was 
over in less than a minute. It was obvious, there- 
fore, that nerves continued to produce heat for about 
ten minutes after they had been active, and comparing 
the areas of the curves for nerve heat and current 
heat showed that the total heat produced per gm. and 
sec. stimulation was 6.9x10-> cal. The resting heat 
production had to be determined indirectly from the 
change in base line when a nerve was asphyxiated, 
and was found to be 2x 10-° cal. per gm. and see., to 
which the above values are an addition. 

Analysis of the galvanometer curves obtained by 
stimulation yielded information as to the amount of 
heat produced second by second and showed that 
nerve, like muscle, produces its heat in two distinct 
phases. For each impulse there is an outburst of 
heat lasting a few thousandths of a second which is 
followed by a feeble but prolonged heat liberation. 
Although the rate of heat liberation in the initial 
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phase is 5,000 times as great as at the start of the 
delayed, only 11 per cent. of the heat is Produce 
during the first phase, the remainder appearing jy 
the delayed one, most at first and slowly fading oy 

The values given so far were determined by tetany, 
ization at 280 shocks a second. To obtain the aby. 
lute heat production for a single impulse, stimulation 
was carried out at different frequencies and the hey 
production of the nerve measured. The heat per 
second does not rise as fast as the frequency, so tha 
the heat per impulse falls as successive impulses i. 
low one another more and more closely. The fal] js 
already apparent when impulses are as much ag ,)3) 
sec. apart, so that the effect of one impulse las 
longer than this time. Presumably when an impuly 
traverses a nerve some energy-giving reaction takes 
place, and the reactive substance is then rapidly re. 
formed. If all that is present at any time is dis. 
charged by an impulse, the return of heat-producing 
power gives a measure of the course of reformation, 
Also since reformation is very probably itself accon. 
panied by wastage of energy and heat formation, the 
initial phase of heat may well be made up of two 
subsidiary phases, one accompanying conduction itself 
and the second accompanying the immediate restitu- 
tion of the system. Aside from these considerations, 
the frequency experiments showed that at 280 per 
second each impulse gives only one fourth as much 
heat as an isolated one, so that the initial heat per 
impulse per gm. of nerve is 10-7 eal., and the total 
heat almost exactly one millionth of a calorie. For 
a single impulse traversing 1 em. length of a single 
fiber the values are one millionth of these. 

Further insight into the underlying chemical proc- 
esses was gained by studying the effect of oxygen- 
lack on heat production and later by direct chemical 
studies. In the well explored case of muscle, it has 
been found that the initial phase of heat production 
accompanying contraction is independent of oxygen 
and is associated with the formation of lactic acid 
from glycogen, whereas the delayed phase occurs only 
when oxygen is available and is associated with oxida- 
tion of about one fourth of the lactic acid and recon- 
version of the remainder into glycegen. In absence 
of oxygen, a muscle is able to continue activity for a 
long time, securing its energy from the formation of 
lactic acid which then simply accumulates. The pic- 
ture of nerve activity is essentially different; for in 
absence of oxygen both initial and delayed heats fall 
gradually to practical extinction in about three hours 
(at which time the nerve is asphyxiated and also loses 
its power of conduction) but the ratio remains the 
same throughout. The fall in heat is probably due 
largely to a gradual failure of one fiber after another, 
though the heat in each fiber is also probably less, 
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ine to conduction of subnormal impulses. These 
results are better interpreted with the aid of data on 
respiration. 

Isolated sciatics were placed in small glass cham- 
pers with electrodes fused through the walls and 
gtting by ground glass joints to one or both limbs of 
a manometer. With alkali present in the chamber to 
absorb CO, any volume decrease represented oxygen 
consumed; and with opposite nerves in chambers on 
the right and left limbs of a manometer the resting 
oxygen consumption balanced out and the effects of 


Stimulation of one side were obtained direztly, with 


an error of only a few per cent. With no alkali 
present, the CO, produced could also be estimated. 
Experiments carried out under the same conditions as 
those on heat production showed the resting oxygen 
consumption to be 16 emm. per gm. and hour, and 
the increase on stimulation (when tetanized with 280 
shocks a second for twenty-two seconds every four 
minutes) 61 em. per gm. and hour stimulation. The 
oxygen needed to produce the previously measured 
heats, if these were entirely due to oxidation of ordi- 
nary foodstuffs, is 14 emm. for the resting and an 
extra 48 emm. for the active states; so that there is 
little question that all the energy of the resting as 
well as the active metabolism is obtained by oxida- 
tions. Further, the extra oxygen consumption does 
not appear or cease sharply with the start and stop 
of stimulation, but shows a lag of about a quarter of 
an hour before reaching its maximum at st»rt or its 
zero at stop, indicating that much, if not all, the 
oxygen consumption is delayed in time, corresponding 
to the delayed heat. 

The R.Q. during rest is 0.77 (between 0.75 and 
0.80), corresponding to the burning of a mixture of 
fats, proteins and carbohydrates. The R.Q. of the 
extra metabolism of activity is 0.97 (between .95 and 
1.0), corresponding to the burning of carbohydrates, 
though the R. Q. of protein would also be 0.95 if the 
nitrogen ended in the form of ammonia rather than 
urea. As a matter of fact, about 0.45 mgm. per cent. 
of extra ammonia is formed during an hour of con- 
tinued activity which, if all freed by protein oxida- 
tion, would mean enough protein oxidized to account 
for the oxygen consumed. It is improbable that the 
ammonia comes from this source, for at rest 0.2 to 0.3 
mgms, per cent. of ammonia per hour is also formed, 
and equally whether the nerve is in oxygen or nitro- 
gen, but pending further evidence it is not safe to 
conclude that carbohydrate is the sole fuel used by 
herve for its activity. 

Another significant fact appears when stimulation 


is continued without interruption rather than for 


short periods with rests between. The extra oxygen 


consumed then is only 18 cmm. per gm. and hour of 
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stimulation, though this value may be maintained for 
several hours. The heat production per stimulus is 
also decreased when stimulation is repeated at short 
intervals. It appears, therefore, that the amount of 
energy a nerve can liberate per unit time of activity 
depends upon what fraction of the total time is spent 
in activity and what in rest. For short periods of 
activity it is able to discharge more energy than for 
longer ones. This can hardly be a “fatigue,” in the 
sense of progressive failure due to activity, since the 
characteristic level of energy liberation is reached 
within a few minutes after any particular type of 
stimulation is begun and then remains constant for 
hours. It is suggested, therefore, that this coming to 
some equilibrium value be called “equilibration.” 

The evidence so far presented shows that during 
activity (as well as rest) a nerve obtains all its energy 
ultimately from oxidations. Little, or none, of the 
oxidations accompanies the nerve impulse itself, but 
rather they follow in the next 10-15 minutes; so at 
least two processes, probably three, occur in sequence. 
These can not be segregated or separated in time by 
oxygen lack, but after the impulse has been conducted 
the whole series of changes must run to completion 
in the usual manner. By analogy with muscle the 
thought occurs that the first stage is the formation 
of lactie acid and the last is its oxidation. (The ratio 
of initial to delayed heat is 1:9 instead of 1:1.5 as 
in muscle, which would correspond to the production 
of lactic acid followed by its total oxidation rather 
than partial restitution to glycogen.) If this were 
so, and the second stage must follow the first, no lac- 
tic acid should accumulate as a result of activity even 
in the absence of oxygen. 

Sciatic nerves resting in nitrogen produce lactic 
acid, as do most other tissues. The production starts 
slowly and reaches 2 maximum rate of about 7 mgm. 
per cent. per hour in two to three hours after-a nerve 
is put in nitrogen, then gradually falls to zero. If 
glucose (but not levulose or galactose) is added to 
the solution containing the nerves lactic acid forma- 
tion continues at the maximum rate for days or until 
all the added glucose has been used up. Without 
added glucose about 100 mgm. per cent. lactie acid is 
formed in all, in 30 hours at 15° C., in seven to eight 
hours at 28° C., and there is in fresh nerve just about 
this quantity of carbohydrate. These facts leave 
little doubt that nerve will form lactic acid when kept 
in nitrogen as long as any precursor is available, and 
that the main precursor is glucose. These figures are 
similar to those for muscle, as is also the resting oxy- 
gen consumption, and indicate no great dissimilarity 
between the resting processes in the two tissues. 

On stimulation in nitrogen, however, the story with 
nerve is entirely different, for, as anticipated from 
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the previous evidence, there is no increased accumu- 
lation of lactic acid. If more is formed it is also 
oxidized and, indeed, there is no direct evidence that 
lactic acid appears even as an intermediary step in 
the breakdown of sugar accompanying nerve conduc- 
tion. 

The picture now arrived at is, of course, very 
sketchy, but two questions require attention before 
even the broad outlines are complete. First, if the 
processes of conduction ultimately depend on oxida- 
tions, why can a nerve continue activity for several 
hours in nitrogen? Second, since most if not all the 
oxidations and energy changes occur after the impulse 
has been conducted, how do they enter into the sys- 
tem and why are they so essential? The answer to 
the first seems fairly definite. Nerve contains sub- 
stances which are in an oxidized state when oxygen 
is present but can be reduced in its absence and so 
permit oxidations in the tissue—i.e., an oxygen, or 
better oxidizing, reserve. Glutathione, cytochrome 
and similar respiratory intermediates might play such 
a role and, with some assumptions, it may be caleu- 
lated that glutathione in nerve might alone permit 
oxidations for an hour’s activity. Experimentally it 
is found that when a nerve is exposed to oxygen after 
two hours in nitrogen it takes up during the first 
hour in oxygen considerably more of this gas than 
later on; in fact, the extra oxygen taken up is about 
two thirds as much as it would normally have used 
during the time in nitrogen. Still more direct evi- 
dence is found in the fact that, kept over night in 
nitrogen, a nerve actually produces 10-15 per cent. 
as much CO, as it would in the same time in oxygen, 
and presumably most of this appears in the first few 
hours. Finally, nerve as other tissues does not pro- 
duce lactic acid during rest as long as oxidations are 
in progress and, as stated, the lactic acid production 
does not get under way for about two hours after a 
nerve is put in nitrogen. All these facts suggest that, 
due to a reserve, oxidations may continue several 
hours after external oxygen is excluded—and during 
this time a nerve continues in fact to be able to con- 
duct. 

The second point has not yet been answered, but 
some evidence is available. The simplest assumption 
for the first reaction, accompanying conduction, is 
that some substance, presumably carbohydrate, is 


changed to another, C 5 X; and in the second delayed 
stage X+O,-—>CO,. This can not, however, be cor- 
rect, for after a few hours in nitrogen there is still 
plenty of C left and accumulation of X is apparently 
unable to inhibit the first reaction, at least if X is 
diffusable, for a nerve kept in gas fails no sooner than 
one in fluid. This would mean that cutting out the 
second reaction could have no influence on the future 
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carrying out of the first. Such an influence wou be tion ¢ 
present, however, if an accessory substance A, neces, Maend BI’ 
sary for the first reaction, were changed to an inactiyg fammne Tet? 
state A? in the first stage and returned to its Origing|: jmulat 
form by the second. (The change might conceivably fimmDE rest 
be a physical rather than a chemical one.) ninutes 
0. ame 

C+A — X +A’ ...... 1 atigue, 
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This scheme is still too simple, as it ignores th 
changes immediately following the conduction of a, 
impulse, while a nerve passes from the absolutely y. 
fractory period to normal conductivity and energy 
liberating capacity. This intermediate change implies 
a third reaction, and very probably it is this one tha 
fails as a result of the absence of the delayed change, 
The skeleton of the complete system* would then be: 
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in which the extra factor E is needed to restore A! 
to A and is produced only during the final reaction, 

With a limited quantity of the A, A’ system anda § 
variable excess of E, this hypothesis accounts for the 
facts given above, as well as many others. During 


ion 0 
conduction all A present changes to A‘; if less than Bie) « 
the normal amount be present the impulses are of ions) 
subnormal intensity and produce less heat, if less than HR ont. 






a critical value conduction is entirely suspended. Dur- 
ing the refractory period, reaction 2 restores A, the 
absolutely refractory period lasts until the critical 
amount of A is restored, the relatively refractory one 
until restoration is complete. Reaction 3 is relatively 
extremely slow, lasting 10 minutes, so that with activ- 
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ity the amount of E falls until an equilibrium i It 
reached between its formation and use. For repeated BR atu 
activity of a few seconds with minutes of rest between, that. 
the resting concentration of E will be practically Bistimy 
maintained and reaction 2 and so 1 proceed as after BR ontir, 
rest. But as the activity is prolonged and rests Biiform 


shortened the restoration of E will lag further and 
further behind, reaction 2 will be progressively slowed 
and subnormal or less frequent impulses will result. 
This corresponds to the process of equilibration shown 


that 

phase 
is an 
of th 


by heat production and oxygen consumption (and leads 

3 This may also be expressed, to indicate better the withi 

nature of reactions 2 and 3 as a means of ‘‘ winding up” Loca 

the mechanism for reaction 1, as follows: tion 
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Would by tion current as well). It has been found by Field 
A, neces, nd Briicke, which accords with this hypothesis, that 
-Anactiyy MMe refractory period steadily increases with continued 
Origing) fImmtimulation for at least 10 minutes and recovers dur- 
Ceivably Img Test. After equilibrium is established, in several 


nutes, no further change takes place as long as the 
ame stimulation is continued, until in many hours 
atigue, possibly due to exhaustion of C, sets in. 

Absence of oxygen interferes with reaction 3. In 
itrogen the oxidizing reserve permits it to continue 
or some time, but more and more slowly as the re- 


res { 
1 of : ve is used up, and finally it ceases entirely. The 
al ; : 
tely rp. nount of E will correspondingly slowly fall and, 
energy actly as above, reaction 2 and then 1 be interfered 
implies ith and weaker and less frequent impulses be con- 
ne that jucted; the system eventually tending, however, not to 
hange IaEequlibrium but to completion with failure of con- 
1en be juction. The fall in heat, prolongation of refractory 


period reported by Fréhlich and by Kato, spreading 
put of action current, ete., that accompany the course 
pf asphyxia all find their explanation on this basis. 

Other phenomena of nervous activity are in con- 
ormity with this scheme, but it is not wise to press it 
urther till more definite knowledge of the actual 
hanges postulated is available. At present there is 
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yielding ones are indeed present, but what rodle they 
play, if any, remains to be determined. The forma- 
ition of ammonia has been mentioned and there are 
also changes in phosphates (unpublished observa- 
ions). In fresh nerve there is about 60 mgm. per 
ent. of “soluble” phosphate (expressed as P,O,), 
of which less than half is free inorganic and the re- 
mainder partly in an acid labile combination (phos- 
phagen?) partly in an acid stabile one (lactacidogen ?). 
Long standing in oxygen has little effect on the dis- 
tribution, but standing in nitrogen sends all or nearly 
all of the phosphate into the inorganic form. 


7 It remains to correlate this material with some 
ated Mactual mechanism of conduction. The current view 
Cet, BBthat activity of one portion of a nerve fiber is the 
ally stimulus to the adjacent portion and so along the 
an entire fiber has much to support it, especially in the 
ests Hi form developed by Lillie. Recent evidence indicates 
a that conduction itself may be analyzed into two 
wed phases occurring repeatedly in succession. The first 
- is an explosive type of chemical change in a portion 
ua of the membrane surrounding the nerve fiber, and it 


leads, probably by local potentials, to ion movements 
the Within the fiber, which constitute the second phase. 
p”’ [Local concentration of ions against an adjacent por- 
tion of membrane initiates here the explosive change, 
‘and soon. Probably the ion movements are associated 
with only a small fraction of the energy changes, and 
all the material presented above concerns itself mainly 
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with the behavior of the membrane during and after 
conduction. Reaction 1 would thus be the one di- 
rectly entering into conduction, the explosive change 
determining by its intensity the amount of potential 
developed, the distance ahead that adequate ion move- 
ments take place, and so the intensity and speed of 
the nervous impulse. Most factors affecting conduc- 
tion act primarily through the membrane reactions, 
but some, as for example diameter of the nerve fiber, 
may act through the ion changes. It seems not im- 
possible to account for the phenomena associated with 
the activity of nerve along the lines here sketched; 
and, recalling that the metabolism of central nervous 
tissue is several hundred times as intense as that of. 
peripheral nerve, there appear to be available many 
new data to help account for such reflex phenomena 


as summation and fatigue. 
R. W. GERARD 
UNIVERSITY OF CHICAGO 





HAWAII’S TRIBUTE TO DR. 
NEWCOMBE 


Dr. FREDERICK CHARLES NEWCOMBE, professor 
emeritus of botany and retired head of the depart- 
ment of botany at the University of Michigan, died 
in Honolulu, T. H., October 1, 1927, aged sixty-nine 
years. 

On account of failing health, Dr. and Mrs. New- 
combe had made their home in Honolulu since Octo- 
ber, 1923, soon after Dr. Newcombe’s retirement from 
the university. Mrs. Newcombe died July 10, 1927. 

Although never of robust physique, Dr. Newcombe 
was an indefatigable worker. Even after coming to 
Hawaii, he continued his researches on the sensitive 
reactions of plants at the Hawaiian Sugar Planters’ 
Association with which he was associated. 

The rare opportunity was afforded Dr. Newcombe, 
after retirement from a long, active career of teacher, 
research worker, executive of his department, editor 
and counselor to many, to carry his endeavors into a 
new and different environment. Here he not only 
continued research in his chosen field, but became a ~ 
leader in the scientific thought and life of the terri- 
tory. Few indeed, even if they had not been bur- 
dened as he was by failing health and the strain of 
the long, fatal illness of a loved one, could have 
grasped such an opportunity. It is a tribute to the 
man’s undying loyalty to the work he loved, to his 
keen mind, tactful optimistic personality, indomitable 
will power and sound judgment, which never per- 
mitted him to do anything hastily, that he was able, 
in spite of anxiety, physical and mental suffering, to 
gather together and unify into two working organi- 
zations the many diverse scientific interests of the 
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territory. Where others had failed Dr. Newcombe 
succeeded. In a quiet unassuming manner, he led 
in the gathering together of a small group of botan- 
ists and the organization of the Hawaiian Botanical 
Society, April 7, 1924. He became the first presi- 
dent of the new organization and by the end of his 
presidential year its success was assured. Its growth 
and development have been steady. 

In the same manner, through his influence, a larger 
group with more diversified scientific interests gath- 
ered at the University of Hawaii and there under his 
leadership the Hawaiian Academy of Science was 
organized July 23, 1925. Again he served in the 
capacity of first president during the first critical 
year of its existence, giving freely of his time, energy 
and the wisdom of his deep rich life. The successful 
year closed with a four-day session devoted to the 
reading of papers bearing on various scientific sub- 
jects of interest. The Hawaiian Academy of Science 
has continued its active growth. 

Dr. Newcombe’s helpfulness to the cause he loved 
did not end with the organization of these two socie- 
ties. The latchstring of his study was always out. 
Never was he too busy, too tired or too engrossed 
with his own affairs to pause and help with advice, 
suggestion or criticism a fellow worker. In fact it 
seemed as if he could not do or give freely enough 
from his rich life. Age, sickness and sorrow did not 
dim the brightness of his great mind. He remained, 
as he would have wished, in full possession of his 
mental faculties until a few hours before his death. 
As he approached the sunset of his life, those who 
knew him best felt a softening and a mellowing of 
his natural austereness. Many an eye was moist at 
the close of the simple service held in his home, 
where alumni of the University of Michigan, friends 
and scientists had gathered in the hush and quiet of 
the late Sabbath afternoon, to pay tribute by word 
and profusion of flowers to the memory of a great 
teacher, scientist and friend. His passing means 
much to the community at large, to the scientific world 
and to his friends here and on the mainland. 

As student and author of many articles on original 
research, as teacher, counselor and inspiration to his 
students and fellow workers, Dr. Newcombe has exer- 
cised a dominating influence in the advancement of 
scientific thought in America. 

ELIZABETH DoroTHy Wuist Brown 

BERNICE P. BIisHoP MUSEUM, 

HONOLULU 





SCIENTIFIC EVENTS 


THE AUSTRALIAN NATIONAL RESEARCH 
COUNCIL 

THE annual general meeting of the Australian Na- 

tional Research Council was held in Melbourne on 

August 25 and 26. According to a report printed in 
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Nature, particular attention was given to the finang 


position of the council in relation to present m i he ) 
future work. The offer of the Carnegie Corporati jniversi 
to provide a sum of £5,000 as the nucleus of  « M. t 
search fund was accepted with most cordia] than oe of 
and with this sum and more than £1,000 available et? 
from other sources, such a fund was formally jing pf the U 
tuted. A strong committee was appointed to tame of t 
action for securing additional contributions from Ay pf the in 
tralian sources, and it is hoped that before long th 1. E 
council will be in a position to give considerable gi ms 










to Australian workers in pure science. Amongst gy. 
eral satisfactory reports on the year’s work was op 
from the anthropology committee outlining the prog. 
ress made since the initiation of the department 
anthropology in the University of Sydney. This step 
followed upon a resolution by the second Pan-Pacify 
Science Congress of 1923 and was made possible }y 
contributions from the commonwealth and state oor. 
ernments and the Rockefeller Foundation. The ney 
department is now in full swing and is taking actiy 
steps to organize investigations both on the mainlanj 
and on the neighboring Pacific islands. The folloy. 
ing new members were elected to the Australian \). 
tional Research Council, the total membership «| 
which may not at any time exceed 100: Mr. C. R. P. 
Andrews (director of education, Western Australia); 
Professor A. R. Radcliffe Brown (anthropology, Uni 
versity of Sydney); Professor A. N. 8S. H. Burkit 
(anatomy, Sydney); Professor A. J. Ewart (botany, 
Melbourne); Dr. W. A. Hargreaves (government 
chemist, South Australia); Professor J. W. Paterson 
(agriculture, Perth), and Dr. H. R. Seddon (Veter 
inary Research Station, New South Wales). 4 
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The trustees of the Commonwealth Science and In Pea", 
dustry Endowment Fund in Australia are this yea ebruar, 
making £1,250 available in small grants for the ao, 
sistance of scientific workers in Australia. The line 
which will be followed in making the grants will he ™ 
similar to those which have been proved to be sat My 
factory by the Department of Scientific and Industrul 
Research in Great Britain. The Commonwealth Fut 
has an invested capital of £100,000, and it is providel 
by act of parliament that the interest from it shall & Mifarch 3 
employed for the dual purposes cf training students MMarch : 
in the methods of scientific research and in providing MMApril 2. 
assistance to persons engaged in research, irrespectiv? 
of whether their work has an obvious practical appli 
cation or not. At present, the income is being devote! pril 1 
mainly to the first object, but as time goes on it is ev MBP"! 2 
pected that an increasing sum will be available anni pril 3 
ally for distribution in grants. , 

LECTURES BY INDUSTRIAL FELLOWS AT i” | 
THE MELLON INSTITUTE lay 91 


Tue following course of lectures on technologic sul 
jects, by specialists engaged in scientific investigati™ 
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ent , the Mellon Institute of Industrial Research of the 
and} 


niversity of Pittsburgh, are being given at 11:30 


7 \ ML. to 12:30 P. M. (4th period), in the fellows’ 
* “HE om of the institute. All the discourses will be open 
ital » interested faculty members and qualified students 


f the university, to teachers of chemistry and chem- 
ts of the Pittsburgh district and to the membership 


»f the institute : 


Y inst 
to take 


mM Avs, 

the 1. Petroleum Refinery Technology, W. A. GRUSE 

om ui Netober 3. Petroleum distillation practice 

Sst; sep. netober 10. Chemical treatment of petroleum distillates 
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Netober 17. Properties and uses of petroleum products 


9, By-product Coke Technology, O. O. MALLEIS 


a 


By-product coke-oven practice 
Recovery of by-products from coke-oven gas 


Netober 31. 
Vovember 7. 


3. Technology of Ceramic Products, 8S. M. PHELPs, 
TRACY BARTHOLOMEW, E. S. Ross, B. A. 
RicE and E. J. CASSELMAN 


inland fmNovember 14. Raw materials and manufacture of refrac- 
ollow. tories (Mr. Phelps) 
n Na. fovember 21. Properties, uses and testing of refractories 
ip of| (Mr. Phelps) 
RP December 5. Raw Materials and manufacture of Port- 
alia): land cement (Mr. Bartholomew) 
U 'Biecember 12. Properties, uses and testing of Portland 
_ cement (Mr. Bartholomew) 
urkit anuary 9. Asbestos and magnesia products (Mr. 
otany, Ross ) 
imei! @wanuary 16. Vitreous enamels (Mr. Rice) 
erson me anuary 23. Window glass (Mr. Casselman) 
/ eter. 
4. Manufacture of Explosives, H. L. Cox 
d Infcbruary 13. Agricultural and mining explosives 
year ebruary 20. Special military explosives 
al ebruary 27. Detonators 
lines 
1 he do. Paper Industry, Marc DARRIN 
-” larch 5, Manufacture of paper pulp 
trial larch 12, Manufacture, properties and uses of paper 
‘und products 
a 6. Leather Technology, M. C. WALSH 
ad larch 19, Histology of skin and chemistry of tanning 
Cn Biplarch 26, Vegetable tannage 
ding MRA pril 2, Mineral and other tannage 
stive 
ypli 7. Cereal Products, R. R. Irvin 
ote pril 16. Chemistry of cereals 
eX pril 23. Milling of cereals 
nu fe PTH 30, Baking technology 
8. Fine-chemical Industry, L. H. CreTcHER 
iT eeey 7. Disinfectants and antiseptics 


hay 14, Anesthetics and hypnotics 
m pay 21, Biochemical manufacturing processes 
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STANDARDS FOR SCIENTIFIC AND ENGI- 
NEERING SYMBOLS AND ABBREVIATIONS 
THE decision to undertake the standardization of 
scientific and engineering symbols and abbreviations 
as a national enterprise was made at a general con- 
ference called by the American engineering standards 
committee and held in the rooms of the American So- 
ciety of Mechanical Engineers on February 13, 1923. 
Three organizations, the American Institute of Elec- 
trical Engineers, the Association of Edison Illuminat- 
ing Companies and the American Society of Mechan- 
ical Engineers, made the original recommendations 
which resulted in the calling of this conference. Offi- 
cial representatives of national organizations attended 
this conference and after a full discussion they voted 
unanimously that this project should be undertaken, 
and that the American Association for the Advance- 
ment of Science, the National Research Council, the 
Society for Promotion of Engineering Education and 
the U. S. Bureau of Standards should be requested to 
accept joint sponsorship. Later the American Society 
of Mechanical Engineers, the American Institute of 
Electrical Engineers and the American Society of 
Civil Engineers were invited to become joint sponsors. 
The sectional committee on scientific and engineering 
symbols and abbreviations now consists of thirty mem- 
bers representing thirty-seven national organizations. 
It has organized nine subcommittees to which have 
been assigned the following divisions of the subject: 
(1) symbols for mechanies, structural engineering and 
testing materials, (2) symbols for hydraulics, (3) 
symbols for heat and thermodynamics, (4) symbols 
for photometry and illumination, (5) aeronautical 
symbols, (6) mathematical symbols, (7) electrotech- 
nical symbols including radio, (8) navigational and 
topographical symbols, (9) abbreviations for scien- 
tific and engineering terms. The reports of these sub- 
committees will be prepared and issued separately. 
The proposed standard on symbols for heat and 
thermodynamics was prepared by subeommittee No. 3, 
of which Dr. Sanford A. Moss, Thomson Research 
Laboratory, General Electrie Company, is chairman. 
This subeommittee was organized on April 5, 1926, 
by direction of the executive committee of the sec- 
tional committee on scientific and engineering symbols 
and abbreviations for the purpose of recommending a 
list of standard symbols for use in the field of heat 
and thermodynamics. The proposed tentative stand- 
ard has received the approval of the sub-committee 
and is now being cireulated with a request for criti- 
cism and comment. Communications may be addressed 
to Preston S. Miller, seeretary of the sectional com- 
mittee, 80th Street and East End Avenue, New York, 
| > ¢ 
Mathematical and aeronautical symbols, developed 
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under the direction of the same sectional committee, 
were released to the technical press for review on July 
20, 1927. 


MEETING OF THE AMERICAN MUSEUM OF 
NATURAL HISTORY 


A BOARD meeting of the trustees of the American 
Museum of Natural History was held on November 
13. The business meeting was preceded by a luncheon 
given to the trustees by President Henry Fairfield 
Osborn at one o’clock. Besides reporting upon the 
general progress of the museum in its direct relation 
to exhibition and educational activities, the chairmen 
of the several departmental committees, headed by 
various members of the board, reported upon the sev- 
eral divisions coming under their particular charge. 
This division of individual trustee responsibility is a 
new phase in the museum program, and the chairmen 
of the several committees are selected by reason of per- 
sonal interest in the furtherance of the respective de- 
partments, z.e., Dr. J. Hamilton Rice has assumed 
responsibility for the development of the halls of 
geology and geography; George F. Baker, Jr., that of 
mineralogy and the Morgan hall of gems; Childs 
Frick, the department of vertebrate paleontology; 
Clarence L. Hay, the department of Mexican archeol- 
ogy; Junius 8S. Morgan, Jr., the Asiatic hall and 
Asiatie collections; Daniel E. Pomeroy, the African 
hall and African collections; Kermit Roosevelt is as- 
signed to look after an extensive exhibition covering 
the mammals of the world; Dr. Leonard C. Sanford 
similarly takes care of the birds of the world; George 
T. Bowdoin, oceanic collections and the hall of ocean 
life. The preparation of this particular section is 
proceeding rapidly and will form one of the most im- 
portant parts of the museum’s exhibitions. Cleveland 
E. Dodge devotes his interest to a correct exposition of 
fishes, while Madison Grant has been assigned to the 
department of comparative anatomy; Ogden L. Mills, 
who for a long time has manifested a deep interest in 
the expansion of literature pertaining to natural his- 
tory, is assigned to the library and printing; Felix M. 
Warburg, who is prominent and well-known through- 
out the state in educational circles, is in charge of 
education, and George D. Pratt, who was formerly 
conservation commissioner of the State of New York, 
has been assigned to conservation. 

The trustees of the museum recently requested Pres- 
ident Osborn to become curator-in-chief of the division 
of mineralogy, geology, geography and astronomy, and 
also assume the post of curator-in-chief of geology 
and paleontology, both of which he has accepted. 
The trustees, by resolution, expressed their thanks to 
President Osborn for his generous action in con- 
tributing to the permanent endowment fund of the 


SCIENCE 


















Dr. 
Tenne 
sity 0: 


museum the sum of $5,000 recently presented to ji, 
on his seventieth birthday, which, in accordance vil 
his wishes, they have set aside to the endowment fund 


to be known as the Osborn paleontological reseanfamelecte* 
fund, the principal of which is to be invested anq m wv Sig 
income used only for the advancement of research, CLA 


The present amount of endowment in hand js $1. Rocky 


156,549, together with $2,004,500 contingent bequest ight 

making a present and prospective endowment of $14. irado § 

167,049. To keep pace with the educational demanj 

upon the museum, there is urgent need for the receipt = 

of $5,832,951, which would be sufficient to raise {jim ov 
mois, 


total permanent endowment to $20,000,000. Becany 


of the lack of these funds, the preparation of nim ve 





halls and the installation of new specimens is ». sh 
stricted. The interest on the endowment fund is us Suppl 
solely for scientific research, scientific exhibition aj Wal 
popular education, not for either maintenance qjmmeseatch 


building. seum 1 
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SCIENTIFIC NOTES AND NEWS Univer 
Dr. H. E. Ives, of the Bell Telephone Laboratorig sia 
eum, 


New York, and S. L. Kneass, mechanical engineer , , 
Philadelphia, were presented with the John Seat wag 
medals and premiums of the Franklin Institute at ie 























meeting on November 16. mae 
nave Yr 
Kine Ausert of Belgium has conferred a specilfiiMichthy« 
agricultural decoration of the first class upon Dr. C. |JaMusew 
Galpin, in charge of the division of rural life aijj™Honolt 
farm population, U. S. Bureau of Agricultural Eougiistages 
nomies; Asher Hobson, collaborator of that burem PRO 
and permanent delegate of the United States to th bartme 
International Institute of Agriculture at Rome, wi, 
Miss Grace F. Frysinger, of the extension service. Biboon aj 
ProressoR Emit ABDERHALDEN, of Halle, and P peed 
fessor Max Nonne, of Hamburg, have been nominaiéj pend a 
as un 





honorary members of the Royal Academy of Medici 
at Rome. 
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Dr. Samuren Avery, for nearly twenty years chal 
cellor of the University of Nebraska, recently retired 
with the title of chancellor emeritus and professor 















research in chemistry. Dr. Avery will have a ld bacteri 
oratory in the chemistry building, where he will devol * sty 
himself to writing and research. Hooded 

Sir ArcHrBatp Garrop has tendered his resignatit ‘ 
of the office of Regius professor of medicine at 0 * ee 
I 





Ni 





ford University, as from December 31 next. 


Archibald succeeded Sir William Osler in 1920. J. ° 
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Dr. S. W. Parr, professor of chemistry at the Ut 
versity of Illinois, has been nominated for preside 
by the executive committee of the Chicago section 
the American Chemical Society. 
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Dr. WILBUR A. Netson, formerly state geologist of 
Tennessee, NOW professor of geology in the Univer- 
sity of Virginia and state geologist of Virginia, was 
jected president of the Virginia chapter of the Society 
of Sigma Xi at a meeting held on October 17. 
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arch, (rare N. STANNARD was elected president of the 


is $2,MMMRocky Mountain Division of the National Electric 
quest ight Association at the recent convention in Colo- 
of $14. } ado Springs. 
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ArrHurR H. ADAMS, assistant superintendent of 
manufacturing development at the Hawthorne, Illi- 
mois, works of the Western Electric Company, Inc., 
sssumes, on December 1, the position of technical ad- 
ier to the president of the Manhattan Electrical 
Supply Company, New York City. 


Waiter McCurnrock has been appointed to a re- 
search fellowship in ethnology at the Southwest Mu- 
seum in Los Angeles. 


Paut T. DreFENDERFER, graduate student of the 
Iniversity of Chicago, has been appointed assistant in 
ethnology on the staff of the Bernice P. Bishop Mu- 
eum, Honolulu. His field of work will be Samoa, 
vhere the museum is conducting an ethnological sur- 
ey. Mr. Albert F. Judd and Mr. Bruce Cartwright, 
members of the Samoan expedition of the museum, 
have returned to Honolulu. Dr. Victor Pietschmann, 
ichthyologist in the University of Vienna and Bishop 
Museum fellow in Yale University, has arrived at 
Honolulu. He plans a study of the larval and young 
tages of Hawaiian fishes. 
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ProressoR ALBERT A. MICHELSON, head of the de- 
partment of physics at the University of Chicago, has 
returned from Pasadena, California, where he had 
been attempting a repetition of his experiment on the 
peed of light. Professor Michelson attempted to 
send a beam of light on a round trip of 164 miles, but 
ras unable to do so because of haze and unsatisfactory 
eather conditions at the Mt. Wilson Observatory. 


At the request of Dean J. L. Hills, of the college of 













3 chan 


retirmecriculture, University of Vermont, the U. S. De- 

ssor me ttment of Agriculture has detailed Dr. L. H. James, 

a labgmmacteriologist, and D. J. Price, engineer, to make spe- 

devoiqammeial studies of the heating of hay in the barns of the 
looded area in New England. 

mati D®. F. H. H. Roserts, Jr., archeologist for the U. 

S. Bureau of American Ethnology, returned from the 


at Of 
_ gammeld on October 21. Dr. Roberts has spent the sum- 


er eXcavating a post basket-maker village in north- 
estern New Mexico and doing reconnaissance work 


e we h southwestern Colorado and southeastern Utah. 
sid ohn P, Harrington, ethnologist for the bureau, left 
101 “Hor California on October 26 to continue his researches 


’n the Mission Indians of that state. 
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At the request of the Canadian Geological Survey 
and the United States and Vermont Geological Sur- 
veys, Professor B. F. Howell, a member of the geol- 
ogy department at Princeton University, will make a 
special study of geological formations in Vermont next 
summer. 


Proressor G. H. Cresse, of the University of Ari- 
zona, is spending his year of sabbatical leave at the 
University of Gottingen. 


Dr. Gustav Bererors, of the University of Upsala, 
Sweden, is visiting the United States in the interest of 
work in physical anthropology. 


Dr. Moses GoMBERG, professor and head of the de- 
partment of chemistry at the University of Michigan, 
will give the lecture on the Charles Frederick Chand- 
ler foundation in Havemeyer Hall, Columbia Univer- 
sity, on December 16, at 8:15 P. M. Dr. Gomberg’s 
subject will be “Free Radicals in Chemistry—Past 
and Present.” 


AT a meeting of the New York University chapter 
of the Sigma Xi, on November 18, a paper was read 
on “A New Method of studying Stream Flow,” illus- 
trated by photographic exposures taken 20,000 per 
second, by Baron C. Shiba, of the Aeronautical Re- 
search Institute of Tokyo. In the absence of Baron 
Shiba, the material was presented by Dr. Alexander 
Klemin, professor of aeronautical engineering at New 
York University. 


THE Astronomical Society of the Pacific announces 
four illustrated popular lectures on the general sub- 
ject “From Atom to Island Universe,” being given by 
Dr. William F. Meyer, associate professor of astron- 
omy in the University of Berkeley, in the auditorium 
of the Pacific Gas and Electric Company, San- Fran- 
cisco. The final lecture of the series will be given on 
December 19 at 8 P. M. on “The Night Sky in 
Winter.” 


PROFESSOR JAMES KENDALL, of the department of 
chemistry, Washington Square College, New York 
University, delivered a lecture at Yale University on 
November 9 on “Rare Earths and Isotopes.” He 
also spoke on November 18 at the Brooklyn Polytech- 
nic Institute on “The Life and Work of Svante 
Arrhenius.” : 


E. A. Hopeson, director of the Dominion Seismo- 
logical Service, Canada, addressed the geological con- 
ference at Harvard University on November 15 on 
“Current Seismological Problems in Eastern Canada 
and New England.” 


REMINGTON KeEtuoae, of the U. S. Bureau of Bio- 
logical Survey, will give an illustrated lecture in the 
administration building of the Carnegie Institution of 
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Washington on November 29 on the “History of 
Whales—their Adaptation to Life in the Sea.” 


Dr. JOHN JOHNSTON gave an appreciation of the 
work of Josiah Willard Gibbs at a meeting of the 
Yale chapter of Sigma Xi, which was held in the 
Sterling Laboratory of Chemistry on November 16. 
The semi-centennial of the publication of Gibbs’s 
work is being celebrated in Germany, France and 
Holland. The memory of Professor Gibbs will be 
perpetuated at Yale by the establishment of a per- 
manent Gibbs endowment fund of $250,000, which has 
already been contributed. 


Dr. CHARLES SUMNER JONES, dean of the medical 
school at the University of Buffalo, died on November 
16, aged sixty-nine years. 


SAMUEL SANFORD, engineer, of the U. S. Bureau of 
Mines, has died at the age of sixty-three years. 


Dr. Emit Bose, formerly of the bureau of economic 
geology of the University of Texas, died at Sabinal, 
Texas, on November 8, as the result of an automobile 
accident which occurred near Sabinal on September 9. 
At the time of his death Dr. Bése was in the employ 
of the Standard Oil Company, of California, and was 
working chiefly in northern Mexico and adjacent 
regions in Texas. 


THE Indiana Academy of Science will hold its next 
meeting at Notre Dame from December 1 to 3. 


THE Beta Beta Beta National Biological Fraternity 
will hold its biennial meeting at the time of the meet- 
ing of the American Association for the Advancement 
of Science at Nashville. 


Tue offer of the Minnesota section of the American 
Chemical Society made at the Detroit meeting in Sep- 
tember, to act as host for the national meeting in Sep- 
tember, 1929, has been accepted. 


THE council of the Society for the Promotion of 
Engineering Education has voted to hold its annual 
meeting at Chapel Hill during the week of June 25, 
1928. This is the first time since the formation of the 
society in 1892 that it has held a meeting south of 
Richmond, and by doing so next year, recognition is 
made of the marked advances in engineering educa- 
tion in the South. 


THE new botany building of Wellesley College was 
dedicated on November 4 with appropriate exercises. 
A reception and inspection of the building at 10: 30 
was followed by a luncheon at Severence Hall. The 
guests returned to the lecture room of the new build- 
ing for the afternoon program. President Pendleton 
opened the meeting with a word of welcome to the 
visiting botanists and a tribute to Professor Hallowell, 
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founder of the department. Professor Margaret ¢ 
Ferguson, chairman of the department, introduced th 
speakers of the afternoon, who spoke briefly of they 
special fields, Professor Edward C. Jeffrey on any. 
omy, Professor Karl M. Wiegand on taxonomy, Py, 
fessor George E. Nichols on ecology, Dr. Benjaniy 
White on bacteriology and Professor Edward M. yy 
on genetics. Dr. W. W. Lepeschkin, dean of t, 
Russian Peoples University, Prague, was scheduled y 
speak at Alumnae Hall at 4: 30 on the “Chemical gyj 
Physical Composition of Protoplasm.” On account 
the flood conditions, his arrival was delayed until |x 
afternoon and his address was postponed until afty 
the dinner in the banquet room of Alumnae Hall. Th 
address of the evening was given by Dr. C. Stuay 
Gager, who chose for his subject “Wellesley Colley 
and the Development of Botanical Education 
America.” 


THE United States Civil Service Commission . 
nounces an open competitive examination for asy 
ciate aquatic biologist at $3,000 a year, to iil, 
vacancy in the U. S. Bureau of Fisheries, for duty 
at Beaufort, N.C. Applications must be received ni 
later than December 1. 


Puans for the new William H. Welch Library « 
the Johns Hopkins Medical School have been con- 
pleted by Edward L. Tilton, architect, of New York 
and have been accepted by the university. Work o 
the new building will begin at once and it is expecte 
to be completed within ten months. It will be erectei 
near the School of Hygiene and Public Health, ani 
will have a frontage of 156 feet and a depth of il 
feet. The style is Renaissance with the exterior mate 
rial granite and limestone. The library was mail 
possible by a gift of $750,000 from the General Edv 
cation Board, which also agreed to give an additiond 
$250,000 for maintenance of the library and the chat 
of the history of medicine if the university woull 
raise $500,000 for maintenance. 


Removat of the Boyden station of the Harvari 
College Observatory from Arequipa, Peru, to Mazel: 
poort, South Africa, has been practically completed 
A permanent establishment is to be erected on a hil 
several hundred feet above the plain on which Mazels 
poort is situated, but pending the work of buildix 
a road to the permanent site, installing water aul 
electricity and constructing a cement observatory, ') 
or three of the smaller telescopes have been ere¢te! 
in the village. Dr. J. S. Paraskevopoulos, who bi 
been for the past three years in charge of the Boyde! 
Station when it was situated near Arequipa, Perv, ! 
directing operations at the South African post. Thett 
will be seven or eight research observers stationed # 
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=~s aelspoort when the Boyden Observatory has been year in research and 152 colleges and technical schools 


= th d, which will be about the middle of this about $1,500,000. 
4 9) th ‘ 
on a = To promote, encourage and aid scientific investiga- 


my, Pye THE Secretary of Agriculture, W. M. Jardine, con- tion and research at the University of Wisconsin and 
Sen jamiy mmerred OD November 14 with a committee, represent- to assist in providing means and machinery by which 
M. Bay thirteen national agricultural and industrial scientific discoveries of the faculty, the staff, alumni 
1 Of thiilmnizations, on the question of enlarging activities n and students may be applied and patented, is the pur- 


mplete 


-duled j)flllmindamental research in the Department of Agricul- pose of a newly organized corporation which has 
rical qyjflmmre. The committee, formed for the purpose of taken for its name the Wisconsin Alumni Research 
count of fmmgromoting agricultural research, is composed of Miss Foundation. This corporation, the management of 
intil lef, B. Bromberg, chairman, representing the Amer- which rests in a board of five trustees, has no capital 


til aftelman Sugar Cane League; the secretary of the Amer- stock, nor does it. ever expect to pay either dividends 
ill. Thilmean Dairy Federation, A. M. Loomis, and the di- or profits. The Research Foundation was organized 
. Stuaximector of the Northern Division of the National following the discovery by Professor Harry Steenbock 
College fiimertilizer Association, H. R. Smalley. The organi- that antirachitic properties can be imparted by irra- 
tion infmmetions interested in this movement, having a com- diation to foods in which this factor is lacking or de- 
ined membership of over 2,000,000, are: The Na- ficient in amount. Dr. Steenhock is the first scientist 
onal Grange, American Farm Bureau Federation, to assign his invention to the foundation. It has been 
‘ion a. MMA nerican Beet Sugar Manufacturers’ Association, reported that the trustees have negotiated a contract 
oT aS merican Sugar Cane League, American Dairy with the Quaker Oats Company under the terms of 
> ill Moderation, American Seed Trade Association, Auto- which patent applications and possible litigation and 
> duty Mobile Chamber of Commerce, Better Understanding the designing and construction of the necessary ma- 
ved nt MBetween Industry and Agriculture, National Canners’ chinery will be financed by the latter. In return the 
Association, National League of Commission Mer- Quaker Oats Company is granted the license to the 
hants, National Lumber Manufacturers’ Association, Steenboeck invention, for which it will pay a royalty 
anners Council of America and The National which by the third year following the beginning of its 
ertilizer Association. commercial use will amount to $60,000 annually. 


rary of 
N Col: 
y York, 
‘ork off THE Italian Gazzetta Ufficiale publishes a royal de- Dean C.F. Baker, of the college of agriculture of 
xpectelmmeree providing for the reorganization of the National ho. University of the Philippines, at Los Bafios, who 
erectelfmm™esearch Council. The purposes of the council are to gied early in July, left his extensive collection of in- 


th, anijjmmpoordinate national activities in the various fields of  octs to the U. S. National Museum. This collection 
_ of Timecience and its practical applications; to make recom- 


- mate.fgmmendations to the government concerning laboratories 
- madefmmmor general or special researches; to furnish, on re- 
] Edu fgmmuest, information and opinions to government boards 
itionalfMmen scientific subjects; to collect Italian bibliographic 
» chairgmeata on scientific and technical subjects and provide 
woulifgme/so for their diffusion in foreign countries, and to 

propose to the government the creation of scholar- 


BP Xps, not only for the homeland but also for foreign 
urvall Meountries, 
[azels 


rleted. 
a hil 
azels 
ilding 
r and 
7, two 
‘ected 
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was formed by Professor Baker during his long resi- 
dence in the Malay region. It contains types of hun- 
dreds of specimens which have been determined by 
specialists throughout the world, and in addition to 
the determined material it contains a large quantity 
of unstudied specimens. The U. S. Department of 
Agriculture has authorized one of its specialists, R. A. 
Cushman, an associate entomologist of the Bureau of 
Entomology, to cooperate with the National Museum 
in arranging for the packing and shipment of the col- 
Asout $200,000,000 is being spent each year in the lection to Washington. Mr. Cushman sailed from 

Jnited States for industrial research by industrial Seattle for the Philippines on October 11. 
orporations and by the federal government, accord- 
ing to figures compiled by the National Industrial 
onference Board. During the past six years the 
number of companies maintaining research depart- 
lents or laboratories has increased from 578 to more 
han 1,000. Industries whose research expenditures 
were largest five years ago are those which have 
ru, i peewee the greatest relative growth since then. In 
Phe addition to industrial departments maintained by 
dd ‘ommereial organizations, the report states that 70 
trade associations are spending about $15,000,000 a THE Reconstruction Hospital, of which Dr. William 


Seven hundred and fifty grains of radium from 
the Belgian Congo was presented to the Univer- 
sity of Lille, France, on November 16, by the exec- 
utive committee of the Franco-Belgian Relief Fund 
as an acknowledgement of the money raised by the 
university to aid Belgian sufferers in the World War. 
The presentation was made by Prime Minister Jaspar 
and M. Francqui, finance expert. The radium will 
be devoted to research and experimental purposes. 
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Gilman Thompson formerly was president, receives 
$50,000 under the terms of his will. Dr. Thompson, 
who was professor of medicine at the Cornell Uni- 
versity Medical College, also bequeathed to the New 
York Botanical Garden $5,000 and $10,000 to the 
New York Academy of Medicine. 





UNIVERSITY AND EDUCATIONAL 
NOTES 


NEGROES have given $150,259 to the $1,000,000 fund 
which has been raised for Howard University, Wash- 
ington, to be devoted to the purpose of the medical 
school. Fifty-one Negroes gave amounts ranging 
from one thousand to ten thousand dollars. 


A teeacy of £2,000, bequeathed by the late Chris- 
topher Collins to the University of Birmingham, is to 
be added to the biological building fund. 


Dr. Miro HELLMAN, research associate in physical 
anthropology at the American Museum of Natural 
History, has been appointed professor of comparative 
dental morphology at the New York University Col- 
lege of Dentistry. 


AssoctaTe Proressor H. J. Erriincer, of the Uni- 
versity of Texas, has been promoted to a full pro- 
fessorship of mathematics. 


Dr. J. R. Maaness, physiologist in storage and 
transportation investigations of the U. S. Department 
of Agriculture, has been appointed head of the depart- 
ment of horticulture in Washington State College and 
of the division of horticulture in the experiment 


station. 


Dr. THURMAN B. Rice has been appointed associate 
professor of bacteriology and public health, and Dr. 
Frank Forry, associate professor of pathology at the 
Indiana University School of Medicine, Indianapolis. 


Dr. Freperic A. Wout will head the department of 
hygiene of the College of the City of New York, begin- 
ning January 1. 

W. L. GrILuiLaANnD, national research fellow at Har- 
vard University, has been appointed instructor in 
chemistry at the University of Maine. 


H. JENSEN, who has been connected with the depart- 
ment of chemistry of the University of Louisville as 
assistant professor, has accepted a position at the 
Johns Hopkins Medical School in the department of 
pharmacology in order to do research work on insulin. 


J. O. Cooper has been appointed lecturer in zoology 
at Armstrong College, Newcastle-on-Tyne, in succes- 
sion to Dr. A. D. Peacock, who is going to University 
College, Dundee, as professor of zoology. 
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Dr. Ratpx P. Smiru has been appointed to q Doi. 
tion in the pathology department of Dalhousie Uni 
versity Medical School, Halifax, succeeding Dry. AL 
bert G. Nicholls, who has resigned. Dr. G. §. Ladi 
has taken the position in the physiology departmey, 
formerly oecupied by Dr. N. B. Dreyer. Dr. Louis 
Silver has resigned as professor of medicine. 








DISCUSSION AND CORRESPONDEN; 
CONFUSING NAMES FOR A METEOR 








Two contributors to ScreENCE have expressed then. 
selves on the difficulty of extracting from supposedly 
intelligent people useful information on the fal] of 
meteor. When Mr. Jones announces, perhaps jy ; 
scientific publication, that he saw a meteor with , 
head the size of a golf ball and a tail six feet long 
fall in broad daylight, which burst over Lake Cochity. 
ate at a height of one hundred feet, the exasperatej 
investigator learns little except that the meteor dij 
not burst over that lake. 

The purpose of this note, however, is to discs 
another difficulty, that of several confusing names {or 
the same meteor, and scientific men are themselves 
largely responsible for errors from this source. | 
has recently been intimated that much of the sam 
confusion in another field results from the belief of 
certain individuals that coining a new name for 
species is an easy way to gain publicity. We will dis 
cuss the treatment of a meteor which fell about twenty 


miles west of the University of Iowa on February 12,5 


1875, and the reader can judge for himself whether 
the publicity on the various new names suggestel 
would be desirable. 

This meteor fell in Iowa County, Iowa, largely on 
land owned by the Amana Society, with the closes 
towns the Amana villages of South Amana, High 
Amana and Middle Amana. Their chief village, 
Amana, and the other society villages, West Amana, 
East Amana and Homestead, are only a little farther 
away. Marengo is the closest town of any size. 

Two University of Iowa men investigating the 
meteoric fall published preliminary notes, referring t0 
it as the Iowa County meteor. A more definite desig: 
nation is, however, desirable, and later in the yeat, 
when sufficient stones had been recovered to mark ti 
field of the meteorites, one of the men published the 
name Amana, under which specimens were sent 1 
Europe and the more complete monograph on the 
meteor published at a later date. 

The preliminary note referred to the fall as occur 
ring “near Marengo.” As might be expected som 
picked on this as a name, and in modern catalogs 
Marengo is given as one of the alternate names {ot 
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» Amana meteor. This confuses the Amana meteor 
February 12, 1875, with the Marengo meteor of 
arch 27, 1894. 

As was said before, the fall occurred some twenty 
‘les west of Iowa City, and was investigated by men 
ym the University of Iowa. Further, meteorites 
ere shipped from Iowa City to various parts of the 
orld. Hence the name Iowa City was attached. It 
ves not appear in the latest catalogs directly, but in 
yrrington’s catalog of “Meteorites of North Amer- 
»” one finds for the position of the fall the longitude 
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‘i nd latitude of the University of Iowa. So the error 
then. MM still with us. 
rosedly The first stone recovered was found on the property 
ll of om a Mr. Sherlock, and this stone, important as the 
§ in iM@nly one not exposed to the elements for some months, 
with MM; referred to as the Sherlock stone. Many were 
t log Mable to grasp the distinction, and insisted on at- 
ochita ching the name to all the stones of the Amana fall. 
erated MM) is is given as an alternate name in the latest cata- 
or did Ds. 
; When the extent of the meteoric fall became gen- 
liseus ally known, dealers sent representatives to the local- 
es for y. These men made Homestead their headquarters, 
Selves MMR that village is the most easily reached by rail of 
©. It ose conveniently near the fall. The dealers secured 
Sail Many specimens, and we find the name of their trad- 
lef of ng post, Homestead, given preference in some of the 
for t ie publications, A recent book showing a map of 
I dis: BD vicinity of the fall, and using the name Home- 
vent) MiMtead, marks the position of that village but fails to 
Y Bow Amana and the other villages of the vicinity. 
ether ME Several interesting items with no basis of fact ap- 
estél Mbeared in the newspupers at the time. The prize 
hould be awarded to a story sent out from West 
Y ORM iberty, forty miles east of the fall, which told of a 
oses ig stone buried fifteen feet deep found near that 
7 wn, This story convinced many that the University 
Bf, 










lowa scientists had committed a grave injustice in 
tiling to use the name West Liberty for this meteor. 
t the St. Louis World’s Fair of 1904, practically 
irty years after the fall, the map of American 
leteorites showed the Amana fall as occurring at 


1ana, 
ther 


the 


gt est Liberty. Even in Europe this has been given 
‘SiS HMMs the preferred name in museum catalogues. 

_ C. C. Wy Liz 
the MS Universrry or Towa 

the 

to FIREBALLS AND NEW ENGLAND 


the SCIENTISTS 

Tue study of the bright meteors often called fire- 
alls, so bright that they attract wide attention and 
cite great interest among masses of people, differs 


hs lan important respect from that of the shooting stars 
0 


ur: 
yme 


{ lesser brilliancy. The latter are noted for their 
eriodicity, and for occasional showers of very numer- 
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ous small meteors with some fireballs intermingled. 
But fireballs are generally scarce and, while there are 
signs of periodicity, in many cases they are certainly 
not members of the solar system, but appear sporadi- 
cally. These two facts, and the impressive swift glare, 
burning train and occasional loud noises bring it 
about that they are for the most part observed by un- 
skilled and unprepared observers, whose reports have 
to be elicited by appeals through the press and the 
radio broadcasting stations. The original observations 
are in general made without focussed attention or ex- 
pectation of making any report, and the reports are 
made after a lapse of time from memory. 

Schiaparelli plainly stated the remarkable fact of 
interstellar meteors, and von Niessl and his successor, 
Hoffmeister, have extended his work in quantity, and © 
have shown that in some cases it is possible to group 
interstellar meteors as members of interstellar swarms. 
Continuous investigation of the facts is evidently 
highly desirable. This has been done in the United 
States by men of training and capacity from the time 
of Nathaniel Bowditch, and is now one of the func- 
tions of the American Meteor Society, whose presi- 
dent, Professor C. P. Olivier, has at intervals iately 
published studies of these bodies. It has, however, 
been plain that the whole continent is too large for one 
person or observatory to cover, and an attempt has 
been made to divide the United States and Canada 
into sections small enough for one institution in each. 
New England has been assigned to Harvard Observa- 
tory. 

The object of this writing is to bring fireball ob- 
serving to the attention of the readers of Sciznce, and, 
in particular, to the attention of the New England 
members of the American Association for the .Ad- 
vancement of Science. The hope is that they may in- 
terest themselves in observing and reporting very 
bright meteors, comparable with a bright planet at 
least. 

The Harvard Observatory has already dealt with . 
recent fireballs, which occurred on November 15, 1925, 
December 29, 1925, and August 10, 1927. The first 
fell on a Sunday morning, the others in evening twi- 
light. The cue for collecting the data was in each case 
a press notice in the morning papers the day following 
the fall. The means used in each case was an appeal 
for reports by eye-witnesses circulated in the news- 
papers and in the first two eases by radio broadeast 
also. The response was in each case rather over- 
whelming; there were received, in order, 140, 260, 249 
reports more or less to the point. In the first case 
only one meteor was certainly in evidence; its posi- 
tion was determined in a general way as over southern 
Oxford County, Maine, and it was shown not to be a 
member of the Leonid swarm. The second case was 
shown not to be simple, but composite, there having 
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fallen within a few minutes many strikingly bright 
meteors in New England, New York and Pennsyl- 
vania. Seven of these could be identified with con- 
siderable certainty, and for one of them the computa- 
tion of a parabolic orbit and a study of the train were 
possible. The last case involved the fall of about forty 
bright meteors within a few minutes, almost all in the 
New England area. Of these only four could be dealt 
with in sufticient detail to determine ending heights. 

The characteristic quality of the reports received is 
for the most part incompleteness, and even in some in- 
stances vagueness. In the last case, about one hun- 
dred thirty hours were spent in acknowledging reports 
(by postal cards), in writing abstracts on index cards, 
to reduce the tedium of handling such varied station- 
ery, and in sorting the observations into groups, each 
of which might reasonably be taken to represent a 
single meteor. When this was done, there remained 
forty-four reports which were too vague to be grouped, 
the chief reason being lack of any indication of the 
time of observation, and thirty-eight reports which 
roughly stated the time of observation, but were nearly 
useless because of vagueness in the statement of direc- 
tion. Even among those grouped there were many 
uncertain. 

The useful results obtained in these campaigns are 
in no proper relation to the population reached by the 
appeals, or to the time and energy applied. The in- 
vestigations are too much of a post-mortem nature. 
The hope for improvement lies in two directions: one 
is the education of New England people to prepare 
them for fireball observation when fireballs come; the 
other is, the informing of the scientific personnel of 
the region as to what facts are to be noted while a 
fireball is in flight and immediately thereafter. By 
the wide-spread circulation of questionnaires when- 
ever a firebali account appears in the papers, the 
population is being reached. , And the scientists of 
New England are begged to note the following: 

The important facts are, (1) duration of flight, (2) 
moment of apparition, (3) position of bursting or 
ending point, (4) apparent path. Then, the phe- 
nomena of the flight, and the moment of arrival of the 
detonation, if any; if there is a train left behind, its 
position and its changes in form. 

(1) Seconds can be counted conveniently by the 
formula: one thousand one, one thousand two, one 
thousand three ...; and the counting ought to be 
prolonged after the disappearance for comparison 
with the watch. While it is often impossible to read 
the second hand, this should not be omitted in the day 
time; then (2) follows by back reckoning. Each per- 
son has his own rate of counting. 

(3) This involves close observation of landmarks 
and of the observer’s position, on road or hillside or 
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verandah, to be followed up by a return to the Dei ON’ 

with simple instruments. Such are the pocket ia 

pass (whose reading should be given without or, 
tion for declination) and a home-made astrojj},: Dr. 6 
Better than instrumental measurements like thes ,Amp- 2° if 
exact references to position among the stars, or Vj pe fifth 
relation to the moon or the sun, or to the positio, lm" and 
the shadow of the observer’s head; especially ig 4 » merit 
angles are sketched on the spot. poth the 
(4) Memory sketches of the apparent inclinatigmm™ ns 
are excellent. But the best record is of the appar jion) an 
path and ending point among the stars. And no oy Now | 
have mo 


should be frightened by a lack of knowledge of ty 
constellations. In one instance a very accurate “f; 
of a point on a meteor’s path was given by a sket@ 
of the path between two stars. These were marky 
“large star” and “small star,” and stated to be “in ti 
west.” Only Vega and Altair could match the sketq 
at the stated time, though the New York farmer wh 
made it probably never heard of Vega or Altair, = 

If fireballs would come only singly, the exact tin In 31) 
of apparition might be of less importance for everamme! lack 
single observer. But when they are for several mm wo 


vidence 
shich hé 
ases of 
mean a 

oss of 
Hue to s 


utes peppered all over several states, and several humm /” H. 
dred people write about them, times of apparitiajmme! lack 
become vital; without them the observations cam H. 
hardly be sorted. Given time of apparition, tiem 20 
moment of arrival of the noise allows a calculating 12 
of the mean velocity of the sound and of the averagmeeductio 
temperature of the air along the sound-ray. H tk 
The changes in form of meteor trains give us almoifmme! Tedu 
our only information about the winds of the highes{m™m In ne 
atmosphere. They should be noted and sketched carjumend five 
fully, and attempts should be made to photograpifi™ Thus 
them. This means a wide open lens and a moderately thirt 
long exposure, and careful record of the moments cigj™much r 
opening and closing. A few photographic cross bear{iMeases th 
ings on a great train would give valuable data, bette For 
than any visual work can. H. keys 
WILarD J. FIsHER BiRperus | 
1 This is a card (a postal card or one of that size i and tha 
convenient), with a pinhole pricked through near ogg 4s a fi 
edge, from which hangs a plumb-line. The plumb-line s™j@eporte 
a thread, pushed through the hole and fastened on tl*Mishowed 














back, long enough so that the bob—a large button, 437 Dp. | 


screw nut or a pebble—swings clear of the card. Mit ifth to 

sights along the edge of the ecard, clips the line agains : 

the card with thumb or finger, and marks the direction ; a 
n 


of the vertical by a line on each side of the thread. Th 
angles can be measured afterwards with a protracto 
The card, without the thread, marked, with all recorii 


ancul 
Hemidc 


written on it, dated and signed, should go to the ¢O'Mirom | 
puter. There is a somewhat more elaborate form whit MMohserve 
the Harvard Observatory proposes to send out 00 "Mind th¢ 
turn postal ecards for use in fireball campaigns like th0® specim 


described above. 
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ON THE LOSS OF THE FIFTH TOE IN 
CERTAIN SALAMANDERS 


Dr. G. K. Nosue (in Osborn, Amer, Nat. LXI, 
, 18, 1927) makes a statement regarding the loss of 
e fifth toe in salamanders which is liable to quota- 
on and which is sufficiently misleading and general 
) merit correction. “There is abundant evidence in 
oth the Plethodontidae and the Hynobiidae that the 
miter toe is usually lost at a single step (i.e., muta- 
jon) and not by a gradual dwindling away.” 

Now there are forms in both families which never 
ve more than four toes, and these of course give no 
ridence, but in the well-known species of Hynobiidae, 
shich have either four or five toes, there are frequent 
ases of the fifth being rudimentary, which might 
mean a “gradual dwindling away” or rather that the 
oss of the fifth toe is, as are most size characters, 
iue to several genetic factors, rather than to a single 
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1 hun In H. lichenatus, of 50 specimens, there two cases 


aritigme! Jack and fourteen of reduction. 

S Cal In H. sonani, four specimens showed two cases of 
n, theggmeeck and six of reduction. 

ation In H. tsuensis, 184 specimens showed one case of 
veragemereduction. 
“® UH. ikishimae showed three cases of loss and eight 


pne. 
In 317 specimens of H. leechii, there were ten cases 


of lack of fifth toe and two cases of a rudimentary 





pf reduction in a series of 179. 


almost 

ighe(fm In nebulosus ten specimens showed five cases of loss 
-carefamend five of reduction. 

grapif Thus twenty-two cases of complete loss are balanced 
ratelyfimby thirty-six of reduction, which makes it seem very 


its oifi™imuch rather a “gradual dwindling away’ in these 

bear fimeases than “loss at a single step.’ 

bette For completeness sake it may be added that 
H. keyserlingii and its possible derivative Batrachu- 

TER Hiperus (with two species) always lack the fifth toe, 


and that one out of twenty specimens of H. kimurai 


ze i 

r onfmmeas a fifth toe, but that no reduced cases have been 
ine #Mreported in it, and that one out of 14 H. retardatus 
n tht@showed one case of loss. Schmalhausen (Anat. Anz. 
i y7, p. 441, 1910) points out that in keyserlingii the 
sind ith toe begins to develop, tarsale V developing only 


etiam use later with tarsale IV. 

The In the Plethodontidae two groups lack the fifth toe. 
cto. flanculus with two forms derived from Eurycea, and 
cori emidactylium and Batrachoseps with several derived 
com tom Plethodon. No eases of reduction have been 
‘hie Miobserved in Eurycea, or Manculus or Hemidactylium, 
ind the loss here may be due to a single factor, but a 
specimen of Batrachoseps attenuatus pacificus (the 
most Plethodon-like type) has been reported by Van 
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Denburgh (Proc. California Acad. Sci. (3), 4, p. 8) 
to have a rudimentary fifth toe. 

The “abundant evidence” therefore, in the absence 
of which it would be permissible to suggest that the 
loss took place at a “single step,” indicates rather 
that it took place at more than one step. 

Since this evidence is largely set forth in my mono- 
graphs of the two families in question, which were 
Noble’s source of information, it seems strange to meet 
with his statement. I have therefore thought it ap- 
propriate to set down the known facts concerning 
digital loss in these families, 


E. R. Dunn 


SMITH COLLEGE 


COD-LIVER OIL FOR “SNUFFLES” IN RAB- 
BITS AND PNEUMONIA IN 
GUINEA-PIGS! 

“SNUFFLES” has long been one of the deadliest 
diseases in rabbits. The affected animals seem to 
have a very bad cold and as a result their nasal 
cavities are clogged with a heavy yellow discharge. 
In most cases death follows within a few days after 
the first symptoms appear. Many practical rabbit 
breeders house their animals in outdoor hutches where 
they can be exposed to direct sunlight. This keeps 
the animals in good health as far as snuffles is con- 
cerned. The breeders seem to be of the opinion that 
the fresh air is responsible for the health of their 
animals. If now seems that the ultra-violet rays in 
the sunlight bring about this effect. | 

Most experimenters with rabbits keep their animals 
indoors and for this reason are not able to expose 
them to sunlight. Experience here shows that when 
two per cent. of cod-liver oil is fed with the grain 
ration the same effect is produced as by direct sun- 
light. The grain ration fed is made up mostly of 
rolled oats, a good absorbent of the oil. In severe 
cases in which the animal is too weak or unwilling 
to eat the grain, it has been found serviceable to 
administer several ce. of the pure oil by means of 
a medicine dropper. When this is inserted into one 
corner of the mouth there is no difficulty experienced 
in causing the animal to swallow. 

The oil replaces sunlight because of its high vitamin 
D content, this vitamin having approximately the 
same effect as ultra-violet rays. The vitamin A con- 
tent is high also, but is not of very great importance 
since the alfalfa hay fed the animals furnishes it in 
sufficient quantity. When green alfalfa is fed the 
animals during the summer months they do not die 
of snuffles, but a considerable number cough, indi- 
eating that the vitamin D in the green alfalfa is not 
quite high enough to act as a complete preventive. 


1 Contribution No. 72 from the Department of Animal 
Husbandry. 
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Upon occasionally adding to the ration the usual 
amount of oil the cough ceases, and complete pro- 
tection is afforded. 

Rabbits have a certain form of snuffles known as 
nasal coccidiosis. This type has not been known to 
occur in the colony here and therefore it can not be 
stated to what extent the oil would act as a pre- 
ventive. 

For the past three winters the addition of the oil to 
the grain ration of guinea-pigs has been found very 
beneficial. The losses from pneumonia have been cut 
down very appreciably and there has been a general 
improvement in vitality. In previous years the ani- 
mals were fed sprouted oats in addition to their grain 
and hay, but this was not sufficient. The sprouted 
oats is high enough in vitamin C to prevent scurvy 
but is either lacking or very low in vitamin D. When 
the latter was supplied by means of cod-liver oil the 
ration became comparatively perfect. 

The feeding of liberal quantities of green alfalfa 
to guinea-pigs makes them practically immune to 
pneumonia, It would seem from this that for guinea- 
pigs the above green feed has sufficient vitamin D 
for protection. Either green alfalfa is higher in 
vitamin D than sprouted oats or, if it is not, protec- 
tion is afforded because it is fed in much larger 
quantities. 

There is still another possibility and that is that 
green alfalfa may be entirely or almost entirely lack- 
ing in vitamin D but contains some other substance 
which acts as a good substitute in building up re- 
sistance to either pneumonia or snuffles. 

The present report is not intended to represent 
experimental work in nutrition but merely the obser- 
vations of one interested in raising healthy animals 
for experimental work in other lines; in this par- 
ticular case, genetics. 

Heman L. IBSEN 

KANSAS AGRICULTURAL 

EXPERIMENT STATION 


THE SCIENTIFIC PAPERS OF WILLARD 
GIBBS 


During the last few months I have been trying in 
vain, both in this country and in London, to acquire 
a copy of Willard Gibbs’s “Scientific Papers” (Vol- 
ume I). It is certainly a sad commentary that in 
this age of cheap printing, when tons of printers’ 
ink flow daily to record and disseminate the most 
trivial incidents, the scientific papers of the greatest 
physical chemist America has produced should be 
unavailable to those who need them. 

It can not be said that Gibbs’s papers are of his- 
torical interest only. Unlike most scientific publica- 
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tions of fifty years ago, his writings on therny, 
dynamics are as useful to-day as they were Whey 
first published. Those who have patiently labo, 
through his admittedly difficult writings are Agreed 
that we are far from having exhausted the valuahj 
material which lies hidden therein. 

The publisher who would bring out a reprint of 
the old edition of Gibbs’s papers would certainly 
perform a service to science. In the meantime, | 
shall be greatly obliged if any reader can infor 
me where a copy of the old edition can be bought, 

Since writing the above, I have obtained from Py, 
fessor R. G. van Name, of Yale University, throug, 
the kind offices of Dr. A. W. Kenney, a copy of thy 
German edition of Gibbs’s “Thermodynamische St. 
dien” edited by Wm. Ostwald in 1892. I understayj 
that Professor van Name, who is a near relatiye of 
Willard Gibbs, will bring out next year a new editig, 
of Gibbs’s Scientific Papers. 

Victor Corman 

CHEMICAL DEPARTMENT, 

E. I. pu Pont DE Nemours & Co., 
WILMINGTON, DELAWARE 





AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 
A SPECIAL FEATURE OF THE SECOND 
NASHVILLE MEETING: SCIENCE 
FOR THE PEOPLE 

INCREASINGLY from year to year we witness the 
further correlation of isolated scientific facts int 
broad “laws” of economic value and the application 
of these “laws” to the welfare of the people as: 
whole. Curious phenomena not known outside 0 
laboratories twenty years ago combined with other 
equally uncanny are found to form broad basic pru- 
ciples which in one way or another influence the daily 
lives of each and every one of us. With this develop 
ment there has arisen in the public mind a keen desire 
for enlightenment in regard to science as a whole, 3 
well as in regard to each of the various branches into 
which it is divided. 

In order to progress science must find support. 4 
century ago science was supported chiefly by the 
scientific men themselves, because they alone app!t 
ciated the importance and the potential value of sciet- 
tific work. Then others became interested, and stil 
later industry took a hand, while at the same time tle 
people as a whole began to accord generous suppor 
to scientific institutions, especially to those of thelt 
own creation. At the present time science in thi 
country, and indeed everywhere, is very largely sup: 
ported by the general public, either through mone! 
derived from taxes or by numberless direct donation 
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With the growing support of science by the people 
s hand in hand an increasing responsibility of 
‘nce to the public. The people have a right to be 
ormed of the facts of science, of the progress that 
peing made, and of what science means to them. 
ence can no longer stand aloof. At the present 
ine one of the very greatest scientific needs is closer 
tact with the world at large—a better understand- 
» between the scientific workers and those by whom 
ost of them are supported. 

For the Nashville meeting of the American Asso- 
tion and Associated Societies there has been ar- 
nged as a general session, a symposium on the broad 
ubject of publicity for science; that is, the broad 
roblem of furnishing to the people the information 
at they wish and to which they are entitled. Those 
king part in the symposium, which will probably 
eupy both forenoon and afternoon of Wednesday, 
eceember 28, are to discuss the subject from the 
pints of view of: (1) the worker in pure science, 
) the publisher of standard scientific books, (3) the 
ublisher of popular scientific books, (4) the editor 
popular scientific magazines, (5) the editor of a 
mercial scientifie journal, (6) the newspaper syn- 
ieate, (7) the feature writer, (8) the local news- 
aper, and (9) Science Service. 

Another general session at the approaching Nash- 
lle meeting will be devoted to an address on “Science 
nd the Newspapers,” to be given by Dr. William E. 
iter, organizer and till recently director of the 
ripps Institution of Oceanography at La Jolla, 
Dr. Ritter is well known to zoologists 
He will discuss some 
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nd to biologists generally. 


J indamental aspects of the question of newspaper 
othen fusion of scientific knowledge. 

prit Austin H. CLARK, 

dail News Manager for the Nashville Meeting 


"0PM THE THOUSAND-DOLLAR PRIZE TO BE 


7 AWARDED AT NASHVILLE 
: ato An interesting feature of the annual meetings of 
le American Association and Associated Societies is 
+. Agee award of the American Association Prize. This 
» the fmeerd attracts the attention of the intelligent public 
ppre erally as well as of professional science workers 
scien ed Other people specially interested in the advance- 
‘still et of knowledge. If not quite peculiar, it is at 
e the es’ Unusual, for eligibility to consideration consists 
yport lely in presenting a noteworthy contribution at the 
their Mae'tal meeting in convocation week and there are no 


this e’'tictions as to subject. The prize is surely a very 
sup iuable thing in American science. The funds by 
hich it is made possible have been given to the Amer- 
an Association by a very generous member who does 
t wish his name made public. Its concrete purpose 
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ons. 
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is to help toward further scientific accomplishment 
some research workers who have already made a really 
noteworthy contribution. It is hoped that this finan- 
cial help may make it possible for prize winners to 
continue their work on a high plane of scientific schol- 
arship. Four annual awards have been made: Cin- 
cinnati, 1923-24; Washington, 1924-25; Kansas Ciiy, 
1925-26; Philadelphia, 1926-27. The fifth award 
will be made at the close of the approaching Nashville 
meeting. 

The following rules for the award of the prize have 
developed from the experience of four years. They 
have been approved by the executive committee of 
the association and are in effect for the Nashville 
award. 


1. To be considered by the Committee on Prize Award 
a paper must have been read at a session of one of the 
several sections or at a session of one of the organizations 
meeting with the association at the annual meeting at 
which the award is made. 

2. Any paper is to be considered only on the basis of 
work already accomplished, as represented by a finished 
manuscript, but it may be in part or in whole a summary 
of work that has been recently published elsewhere. 

3. Secretaries of sections and secretaries of organi- 
zations meeting with the association are asked to send 
in to the Committee on Award, as early in the meeting 
as possible, nominations or suggestions as to what paper 
or papers of their respective programs should be con- 
sidered by the committee. These suggestions are to be 
in writing and are to be sent in to the registration office, 
from which they are to be immediately transmitted to 
the committee. 

4. A paper may have the recommendation of a section 
committee, or of a special committee organized by a sec- 
tion, for the consideration of worthy papers. 

5. The prize-winning paper should represent a note- 
worthy contribution to the advancement of science. The 
Committee on Award is not to make any special attempt 
to select the best paper presented at the meeting. 

6. Authors of papers considered need not be members 
of the American Association for the Advancement of Sci- 
ence, nor members of any associated organizations. 

7. It is generally undesirable that the prize go to the 
same field of science, or to closely related fields, in two 
consecutive years. 

8. Younger workers are to be generally considered be- 
fore workers who are already well known for scientific 
research. 

9. Under no circumstances is the prize to be divided; 
it is a single prize of $1,000. 

10. The Committee on Award is to report the award 
to the permanent secretary either on the evening of the 
next to the last day of the meeting period or on the last 
day. (Usually there are very few sessions held on the 
last day, which is often Saturday.) The report is to he 
in writing, signed by the chairman of the Committee on 
Award. Under no circumstances is the award to be re- 
ported to the permanent secretary later than the last day 
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of the meeting period, which is to be Saturday for the 
second Nashville meeting. 

11. During the deliberations of the Committee on 
Award, and until public announcement is made by the 
permanent secretary, the utmost secrecy is to be main- 
tained. Even slight hints regarding possible prize winners 
are not to be released in any way before the award is 
announced. Announcement is made to all news agencies 
at once, by the permanent secretary through the news 
manager for the meeting. 


The Committee on the Award of the Nashville prize 
consists of the members named below: 


William H. Roever, chairman; professor of mathemat- 
ies, Washington University, St. Louis, Mo. 

Roger Adams, professor of chemistry, University of 
Illinois, Urbana, Il. 

William Duane, professor of biophysics, Harvard Uni- 
versity, Cambridge, Mass. 

Charles Schuchert, professor of paleontology, Yale 
University, New Haven, Conn. 

Robert J. Terry, professor of anatomy, Washington 
University, St. Louis, Mo. 

Burton E. LIivinGston, 
Permanent Secretary 





SCIENTIFIC APPARATUS AND 
LABORATORY METHODS 
AN AGAR MEDIUM FOR PLATING L. ACI- 
DOPHILUS AND L. BULGARICUS 


EXPERIENCE has demonstrated that L. acidophilus 
grows poorly in ordinary peptone sugar agar and 
that many strains of typical L. bulgaricus will not de- 
velop at all in this medium. Rettger and Cheplin* 
(1921) employed whey agar in their experiments. 
The addition of galactose to this medium has been 
found? (1922) to increase its value. The author® 
(1924) developed a casein-digest, milk powder-digest, 
galactose agar which proved to be quite satisfactory 
for colony study. 

Further investigation has indicated that some strains 
of L. acidophilus and L. bulgaricus attain the best 
colony development in whey-galactose agar, while 
others reach their optimum growth in digest-galactose 
medium. As a rule, L. bulgaricus grows best in di- 


1 Rettger, L. F., and Cheplin, H. A., 1921, ‘‘ The Trans- 
formation of the Intestinal Flora, with special reference 
to the Implantation of Bacillus Acidophilus,’’ Yale Uni- 
versity Press. 

2 Rettger, L. F., and Kulp, Walter L., 1922, ‘‘A Note 
on the Choice of Culture Media for the Study of Lacto- 
bacillus, with special reference to the Carbohydrates 
employed,’’ Abstracts of Bacteriology, Vol. 6, p. 24. 

3 Kulp, W. L., and Rettger, L. F., 1924, ‘‘ A Compara- 
tive Study of L. acidophilus and L. bulgaricus,’’ Jour. 
Bact. 9, 357-394. 
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gest galactose agar. In order to insure satisfago§ 
results, it has been necessary to employ both Kinds ¢ 
media in the study of L. bulgaricus colonies, 
From the standpoint of the dairy laboratory, org 
any laboratory, where occasional platings of th. 
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species are carried out, some objection has been pjafillm, decid 
to both the whey and the digest media because theigimmeher of 
preparation is rather difficult. A more simple meq; ee, Inct 
and one which is easily prepared has appeared Quidam ately 2 
desirable. f both s 

While studying the effect of tomato juice upon 4, 9 Tw 
growth of different bacterial species, the author founder liter 
that the addition of tomato extract to whey-galactosllsst sati 
agar brought about a marked increase in the size fim 4 Aga 
L. acidophilus colonies grown on the medium, and tifilllery exa 


it accentuated the x type colony characteristic. Py, 
ther investigation showed that a medium contzainiys 
tomato juice, peptone and agar fostered the develo 
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ment of as good colony growth as the more compidiliMidophi 

cated media. f an “a 
Experiments were carried out with the object of dl Both 

termining what proportions of peptone and tomatdlilimowth. 









juice were necessary for optimum colony developmen 
The tomato juice was secured by filtering the liguif 
portion of canned tomatoes through filter-pape 
Media were prepared containing 0.5 per cent. and 
per cent. peptone and varying proportions of tomat 
juice. 
The agar was prepared in the following manner: 
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Formula: 
Difco peptone 


Tomato juice ition 

Water to make 1,000 cc. owth | 

Adjustment to pH 7.0 

Agar—10 grams LABOR. 
Autoclave to dissolve agar; filter through a thin layer YAL 


of absorbent cotton; distribute in desired containers, avi 
sterilize by autoclaving at 15 lbs. steam pressure for 1) 








minutes. The reaction of the finished product is about 

pH 6.5. TH 
Comparative platings were made, employing + 

hour-old milk cultures of 12 strains of L. acidophilw fi} Tun 

and 8 strains of L. bulgaricus. All agar platings wetgf Ame 

incubated in an atmosphere containing approximatelf™n Dec 






nethod; 
re des 
lons te 
here 


1921 | 


10 per cent. CO,* (Kulp, 1926) for 48 hours. Wher 
galactose and the digest-galactose agar platings of tle 
same species were carried along under the same ol: 
ditions as controls. 

The results of this experiment and several others of 

















like nature indicate the following: elected 
1. Agar plating of L. acidophilus and L. bulgarifMfhere y 
made with an agar containing the proper concent! Mind dis 
4Kulp, W. L., 1926, ‘‘The Determination of Viabl orth 
Lactobacillus Acidophilus,’? Science, Vol. 64, pp. 3/* qm In tl 
306. bork | 
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2 of tomato juice bring out the optimum colony 
velopment of these two species. In all cases, this 
adjum is as acceptable as whey-galactose agar or di- 
s-galactose agar, and as a rule it is preferable 
ce the colonies of many strains on the tomato agar 
, decidedly larger and more characteristic than on 
yer of the other media. 

9, Incubation in an atmosphere containing approxi- 
ately 10 per cent. CO, is desirable for agar platings 
f hoth species. 

3 Two hundred to four hundred ce. tomato juice 
y liter plus 1 per cent. Difco peptone produces the 
ost satisfactory medium. 

4 Agar platings of L. bulgaricus strains which are 
ry exacting in their growth requirements should be 
nubated for 72 hours. 

No satisfactory explanation can be offered for the 
rowth-stimulating effect of tomato juice upon L. 
dophilus and L. bulgaricus unless it be in the light 
f an “accessory substance or substances.” 

Both of these species require carbohydrate for 
rowth. The amount of sugar in tomatoes varies from 
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)pmentfivo to four per cent.; it is made up chiefly of hexoses. 
> liquidfvo hundred to four hundred ce. of tomato juice per 
~papeiimter fully satisfy the carbohydrate requirements of 


and 
tomaty 


hese organisms, 
| However, L. acidophilus develops poorly in ordinary 
jutrient agar containing added hexoses, and many 
rains of L. bulgaricus will not grow at all in such a 
bedium, no matter what sugar is present. There must 
esome other factor in tomato agar, therefore, in ad- 
ition to the earbohydrate, which stimulates the 
owth of these organisms. 
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Watter L. Kup 
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about SPECIAL ARTICLES 

THE ORIGIN AND DISTRIBUTION OF 
g of SCIENTIFIC MEN 


hil Tie fourth edition of the Biographical Directory 


wert American Men of Science, which will be published 
- n December, contains an appendix describing the 
/hey Methods that were used to select the scientific men who 
f them re designated in the book as those whose contribu- 
con@mions to science have been of the greatest value. 
here were added in the third and fourth editions 
1921 and 1927) 601 names to the thousand first 
‘lected in 1903 and reselected in 1909. In the book 
iere will be given a statistical study of the origin 
nd distribution of these scientific men, and it may be 
ableorth while to print in Scrence some of the data. 
0M In the production of the 601 scientific men New 
‘ork leads with 67, followed by Ohio with 49, 
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Massachusetts with 48, Illinois with 45 and Penn- 
sylvania with 41. The group of states next follow- 
ing consists of Iowa 27, Wisconsin 24, Missouri 21. 
The position of the North Central States is note- 
worthy, and is further emphasized by the situation 
in states having a productivity between 10 and 20, 
namely, Indiana 18, Connecticut 16, Minnesota 14, 
Maryland 13, Michigan 13, California 11, Kansas 11. 
The number of scientific men coming from the South 
Atlantic, South Central and Western divisions is 
small, though there has been some gain since 1903. 

Of the leading thousand scientific men selected in 
1903, Massachusetts produced 134 and Connecticut 
40. At the time of their birth Boston was the in- 
tellectual center of the country. New York in pro- 
portion to its population had then produced about 
half as many’ scientific men as Massachusetts and 
Connecticut, the North Central States about one 
third as many. The situation had changed for the 
list of 1910. Reduced to comparable figures the 
birth rate of leading scientific men per million of 
population had fallen in Massachusetts from 109 to 
85, in Connecticut from 87 to 57. In Michigan it 
had increased from 37 to 74, in Minnesota from 23 
to 59, in Wisconsin from 45 to 54. The intellectual 
fecundity of the North Central States, as compared 
with New England, has now further increased, ex- 
tending westward and southward to Iowa, Missouri 
and Kansas. 

If the 601 scientific men are increased to 1,000 
proportionately distributed, which is approximately 
the result that would have been obtained if 1,000 had 
been selected, the gains or losses of each state may 
be found. The situation in New England is ominous 
for the future. Every state has lost and it appears 
that the rural population is becoming intellectually - 
sterile. Of the thousand leading scientific men in 
1903, Maine had produced 29, of whom 19 ranked 
in the first 500. Of 601 scientific men mostly born 
less than 50 years ago, the state has produced six; 
if a thousand had been selected the most probable 
number would have been ten. It has consequently 
lost 19, two thirds of its productivity. Massachusetts 
has lost 54. Analogous conditions obtain in all the 
New England States and southward along the At- 
lantic. The losses of New York, New Jersey and 
Maryland, in spite of, or it may be because of, their 
enormous increase in wealth, are startling. Pennsyl- 
vania and Delaware remain nearly stationary; there 
are small gains in most of the South Atlantic and 
South Central States. 

The losses of the eastern states are counter-balanced 
by the gains of the central states, notably Illinois, 
Minnesota, Iowa, Missouri, Kansas and Nebraska. 
All the central states have gained except Michigan, 
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though the gains in Ohio and Indiana are small. 
These three are the most eastern of the states and 
appear to be following in the wake of the Atlantic 
seaboard. Further to the west there tend to be mod- 
erate gains which predict a large future development. 
So indeed westward does the course of science take 
its way, but it is not gratifying if the eastern states 
do not equal the cultural nations of Europe before 
losing their leadership. This may indicate a waning 
of the world’s great era in science. 

Ten of the scientific men on the list of 1921 have 
died, giving an annual death rate of 4.7 per thousand, 
which is about normal for men of that age. Of the 
591 remaining on the lists of 1921 and 1927, 122 live 
in New York, 57 in Massachusetts, 52 in Illinois and 
47 in California. If the numbers are increased to 
1,000 and proportionately distributed, it appears that 
in comparison with the thousand of 1906 Massachu- 
setts has lost 49, whereas Illinois has gained 24 and 
California 23. Every New England state, as also 
New Jersey, Maryland, Virginia and North Caro- 
lina, have a smaller proportion of these leading scien- 
tific men than they had 21 years ago. New York has 
gained 11: Pennsylvania has lost two. Next to IIli- 
nois and California, Minnesota has the largest gain. 
The smaller gains or losses in other states show the 
real situation at the time and are significant, espe- 
cially in view of the grouping by regions. 

When we compare the birth places and residences 
we find that New York has acquired 55 more of the 
scientific men than it has produced, the individuals 
of course not always being the same. Massachusetts 
has gained 9, Connecticut 4, New Jersey 10 and 
Maryland 10, these representing men called to the 
universities. Illinois for the same reason has gained 
7, Michigan 5 and Minnesota 4. In the other central 
states the loss has been large. One hundred and 
sixty, more than one fourth, of the scientific men were 
born in them and only 55 reside there. There are 
but few scientific men born in Washington while many 
are employed in that city by the government. Of the 
new group, three were born in the District of 
Columbia and 76 reside there. Eighty-six of the sci- 
entific men were born abroad, so they more than sup- 
ply the excess in Washington and the balance remains 
nearly even for the different states. 

In 1906 one half (501/1,000) of the leading scien- 
tific men of the United States resided in the North 
Atlantic States and somewhat more than one half 
(518/993) had been born there. In the short period 
of 26 years the proportion of those born in these 
states has fallen to one third (200/598) and the 
percentage of those residing there to 44.5 per cent. 
(263/591). The cities of the eastern seaboard depend 
in large measure on Europe for their population, on 
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the central west for their wealth and for their leade 
They will face a difficult situation when immigrati 
is nearly cut off and centers of wealth and ey 
develop toward the west. It might be supposed 4, 
as wealth increases in the hands of a plutoeracy , 
scientific and other culture would increase jin its od 
ters. There has obviously been no change in naj 
ability in the course of a few years. The only gy 
gestion here made is that the state universities », 
denominational colleges of the central and wes 
states are more nearly in touch with the people th 
the privately controlled universities of the east » 
have proved to be the better agencies for the gg 
tion and training of those having ability and jx 
interests. 

The eastern universities provide education for mo 
men who become leaders in science than the stat 
produce. As American students formerly went j 
Germany for advanced work, so in a later period th 
tended to congregate in the endowed universities 
the Atlantic seaboard. The first degree of doctor ; 
philosophy in the United States was given by Y, 
University in 1861, the first scientific man to receiy 
it being Josiah Willard Gibbs in 1863. Prior to 187 
Yale had given 18 doctorates in the sciences, Harva 
4, Columbia and Cornell 2 each. Then was estal 
lished the Johns Hopkins University, opening a ne 
era of higher education and scientific research in th 
United States. In the following 20 years the Jol 


Hopkins conferred 179 doctorates in the sciences anf 


84 of the recipients (some had died) were on the |i 
of 1,000 scientifie men of 1910. During this per 
Columbia conferred 67 such degrees, Harvard 66, Ys 
56, Cornell 33, Pennsylvania 22, Clark (opened | 
1888) 21, Chicago (opened in 1892) 8, all other uw 
versities 66.1 

Up to and including 1910, the universities of th 
United States had conferred 2,513 doctorates for wo 
in the sciences, the distribution being: Johns Hopki 
434, Chicago 276, Yale 271, Columbia 268, Harva 
267, Cornell 222, Pennsylvania 172, Clark 150, : 
others 453. Thus eight endowed universities awartt 
more than four fifths of these degrees. In 1926 « 
cording to data compiled for the National Resear 
Council by Callie Hull and Clarence J. West the 
were 740 doctorates conferred in the sciences, ! 
numbers for the leading institutions being: Chica 
78, Wisconsin 53, Johns Hopkins 50, Columbia # 
Illinois 44, Cornell 43, California 38, Yale 38, Hi 


1 These statistics concerning doctorates in the scien 
are from an unpublished study. From 1898 to 1915 the 
was printed each year in ScIENCE an article on doctors 
conferred by American universities, including the na™ 
of the recipients and the subjects of the theses in 4 
natural and exact sciences. 
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95, Washington 32, Minnesota 30, Iowa 28, Ohio 
Mate 25. Thus Chicago in the central west is far in 
jvance of the eastern privately controlled universi- 
‘sand the seven eastern universities which had con- 
red prior to 1910 nearly three quarters of all the 
pgrees in 1926 conferred fewer than seven state uni- 
sities of the north central states and California. 
Of the institutions from which the 601 scientific men 
eived their degrees, Harvard with 41 bachelors, 62 
tors of philosophy and three doctors of medicine, 
ands foremost as it did in 1903. It is, however, now 
yrpassed by Chicago in the number of doctorates, 
sit was by the Johns Hopkins at the earlier period. 
\fter these three universities comes Columbia, fol- 
pwed by Yale, Pennsylvania, Cornell and California. 
he institutions whose graduates are in the twenties 
re Michigan, Minnesota, Princeton and the Massa- 
husetts Institute; ranging from 18 to 12 are Wis- 
sin, Stanford, Indiana, Kansas, Illinois and Ohio 
‘tate. The privately endowed universities still lead 
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setor ln the number of scientific men for whose education 
oy Yalmhey were responsible usually some twenty to twenty- 
receiymive years ago. They probably do not do so for the 
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nen graduated to-day, but we must wait another 
wenty years before the figures will be at hand. 
Many of the 41 bachelors who received degrees from 
Harvard and the 15 from Columbia and from Yale 
ent to these universities from other institutions after 






- Johifiihey had planned their careers and the influence of 
2es alf/™m™be eastern endowed universities in the creation of 
the lig™meientific men is not large. The private colleges are 
perifmme!so losing the influence that they formerly had. In 
6, Yalmmhe thousand of 1906 there were 23 graduates of 
ned if™™erinceton and of Amherst, 16 of Wesleyan, 14 of 
er Ue iliams, 10 of Dartmouth and of Oberlin. For the 

ontemporary list of 601 men the numbers are: Wes- 
of timevan 8, Princeton, Dartmouth and Williams 5, Am- 






erst 4, Oberlin 2. 

| Another change that can not be regarded as wholly 
uspicious is the small number of the younger scien- 
fie men who have studied at foreign universities. In 
) far as this means such advance in our own insti- 
26 a@M@utions that it is needless to go abroad for special 
sear@mmork it is gratifying. But it may result in lesser 
themi™@evotion to the ideals of scholarship and research that 
s, {iad their florescence in the German university of the 
sicagmmineteenth century. Of the thousand of 1906, 117 
ia ad studied in Berlin, 84 in Leipzig, 69 in Gottingen, 
Hug! in Heidelberg, and a large proportion had received 
legrees from these and other German universities. Of 
he contemporary 601 only one has a degree from 
rite'lin, none from Leipzig. This refers, of course, to 
san". Working in the period preceding the war. Per- 
laps now the various systems of unattached fellow- 
hips may lead to a larger international interchange 
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of students. Before graduate students can afford to 
study abroad, we must, however, find a method by 
which younger scientific men receive positions in ac- 
cordance with their ability rather than through the 
influence of the professors with whom they work. 

The majority of scientific men still find their careers 
in universities. 358.5 (the decimal here and else- 
where referring to a divided position) of the 591 men 
hold academic positions and in the main earn their 
salaries by teaching. There are 95 connected with the 
research institutions that are the most notable devel- 
opment in scientific investigation of the present cen- 
tury. Sixty-two are engaged in industrial work, 
largely in the research laboratories of the corpora- 
tions, where their work is not confined to applied sci- 
ence and will doubtless be more and more extended 
to the fundamental problems whose cultivation and 
by-products have an economie value far beyond their 
cost. Such work is besides only a proper return to 
society for the wealth acquired by monopoly. A pub- 
lie service corporation such as the American Tele- 
phone and Telegraph Company, whose profits are 
limited only by legal regulations, could easily and 
properly support and give the best facilities to sci- 
entific men engaged in research in physics, chemistry, 
mathematics and psychology. 74.5 of the men are 
employed by the government. Here again the work 
is largely but not wholly in applied science, and: here 
again the most beneficial use of money collected by 
taxation would be the support of research that of all 
services is the most important for the nation and for 
the world. , 

Of these scientific men 60.7 per cent. hold academic: 
positions as compared with 73.8 per cent. of those 
in the list of 1910. It has been recognized that there 
has been since the war a movement of scientific men 
from the universities to the research and industrial 
laboratories and we have here a measure of its extent. 
If the numbers are, as above explained, increased to a 
thousand we find that of this younger group the uni- 
versities and colleges have lost 133. The research 
institutions have gained 88.5; the industrial labora- 
tories and applied science 46; the government services 
14.5. There is only one who may be classed as an 
amateur in the present list, as compared with 18 in 
1910. We have never had in America a group of men, 
such as was represented in England by Darwin, Gal- 
ton, Rayleigh and Huggins, who devoted themselves to 
scientific work without occupying a scientific position. 
The specialization of science and democratic institu- 
tions have now led to the practical disappearance of 
those who contribute significantly to the advancement 
of science without being professionally engaged in 
scientific or educational work. But we now have men 
who are professionally engaged in research. 
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The figures for the separate sciences show that 
nearly all mathematicians are teachers. Astronomy 
and pathology are especially well represented in the 
research institutions, geology and to a lesser extent 
physies, botany and zoology, in the government work, 
physics and chemistry in the industrial laboratories 
and applied science. 

In treating the number of scientific men connected 
with different institutions we are in the main con- 
cerned with the present strength of the institutions 
rather than with changes in distribution, so all the sci- 
entific men are included. We have 1,176 instead of 
1,000 as in the earlier lists. The competition for 
inclusion is now, however, more severe, for the list of 
1906 included about one fourth of the scientific men 
of the country, whereas the present list includes only 
about one twelfth. The figures given are conse- 
quently relative. An increase of about 17.6 per cent. 
means that an institution has remained stationary in 
its relation to other institutions. 

Harvard has on its faculties 89.5 of these leading 
scientific men and has gained 23 since 1906. Under 
the existing system of university administration honor 
should be given to Mr. Eliot and Mr. Lowell for main- 
taining high academic traditions. In 1906 Harvard 
had 66.5 of our thousand leading scientific men, 
Columbia 60, and Chicago 39. Now of 1,176 leading 
scientific men Harvard has 89.5, Chicago 53.5, and 
Columbia 46.5. It should also be noticed that Har- 
vard has 21 of the younger men of the group of 250, 
as compared with 15 at Chicago and 7 at Columbia. 
Following these three universities are Yale with 42.5 
and California and the Johns Hopkins bracketed with 
40.5. Cornell, which comes next, has lost relatively. 
There then follow the three state universities, Mich- 
igan, Wisconsin and Illinois, of which Illinois has 
gained the most. Next come, four endowed institu- 
tions, Stanford, Pennsylvania, Princeton and the 
Massachusetts Institute of Technology. Washington 
(St. Louis) is in the same group and has the largest 
gain. The only other universities having ten or more 
of these leading scientific men are Minnesota and the 
Ohio State. Apart from Columbia the universities 
that have lost most relatively are Missouri, Wesleyan, 
Syracuse, New York and Virginia. 

The past twenty-six years have witnessed the de- 
velopment of endowed research institutions and the 
Carnegie Institution of Washington now stands next 
to Harvard and Chicago in the number of its scien- 
tific men of distinction. The Rockefeller Institute, 
limited to medical research, has also attained a high 
position. In this period the Carnegie Institution has 
grown from 7 to 47; the Rockefeller Institute from 
3 to 19. The Boyce Thompson Institute, the Wistar 
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Institute and the Mayo Clinic also show gains, 
American Museum of Natural History and the y, 
York Botanical Garden, with respectively 13 ay 
of the scientific men, rank before most universities +n 
show a gain since 1906. It is of interest that the 
institutions can flourish under support and ¢op}, 
partly private and partly public. 

The industrial laboratories of the corporations, |j 
the endowed institutions for research, have enjoya 
notable growth which is scarcely measured by the 
men recorded for the General Electric Company, th 
10 for the Bell Laboratories and other parts of 4 
Telephone System and the 5 for the Eastman Koj; 
Company. Industrial research, like advances in en 
neering, is not always recorded in scientific pape 
and is often a cooperative undertaking for whi 
credit is not assigned to individuals. It is, howevg 
to be noted that the number of leading scientific ne 
under these three corporations has greatly increag 
and of 26 all but three belong to the group consistiy 
mainly of younger scientific men. 

The Bureau of Standards has during the period 
ereased the number of leading scientific men in jj 
laboratories from 8 to 23. The Geological Survg 
with 28.5, is the strongest group in a single scienq 
but relatively it has lost ground somewhat since 19\ 
as has also the Department of Agriculture. 1i 
Smithsonian Institution, with its government su 
ported subsidiaries, has remained stationary, but thi 
means a moderate relative loss. The U. 8. Publ 
Health Service has gained and some states and muni¢ 
palities are now cooperating in this work. 

In the book a table is printed showing the te 
strongest departments in each science and their gai 
or loss since 1906. Harvard shows its leadership 10 
only as a whole but in nearly every department. | 
stands first among universities in physics, chemistr 
geology, botany, zoology, physiology and _ pathologi 
second in mathematics, third in astronomy and ps 
chology, fourth in anthropology. There has been 
gain since 1906 in every department except anatom 
and psychology, though in several cases the gains 3 
due only to the increased number of individuals on ti 
present list. Chicago stands first in mathematics aul 
second in zoology. Columbia stands first in psycho 
ogy, but does not in any other science have a ral 
higher than fifth. The U. S. Bureau of Standar 
leads in physies and the Bureau of Ethnology in # 
thropology. By a wide margin the Carnegie Institigy 
tion leads in astronomy, the U. S. Geological Sure | 
in geology, the U. S. Department of Agriculture 
botany and the Rockefeller Institute in pathology. 

J. McKeen Carrell 
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